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© ProductioncontroJsyst8m,espedaIlyfor garment manufacture. 

© A production control system is provided, especially for communication between the MUxr .nHth.i— 

use in a works environment, In which a microsequencer via channala Inrornn^!? a WCa " dthen ^<»mputeria 

controlled by a 280 microcomputer board IMUXcTTerS 

continuous highspeed scanning of a muJtiplicfty of operator sion over SZL T^^^f^t^^^^ 
input devices <OJDs) located at the work stations of individual m a factory environment. 



human operatives. The microsequencer is essentially a 
single-level pipelined microprocessor communicating with 
the OlDs vie channels and sub-channels, each OID being 
connected to a respective sub-channel by a single twisted- 
pair cable. The cable lines are maintained at 24 volts d.c. to 
supply power to the OID, and the OID, which has a 
card-reader for reading bar code on cards or tickets passed 
through it by the operative, transmits data to its sub-channel, 
and hence the microprocessor, over the same cable by 
shorting out the two cable lines for short and long pulse 
periods. The microsequencer checks the validity of each read 
and responds to the OID to indicate a good read or otherwise 
- this response is sent in a morse-type code to audio and 
visual respondent In the OID by temporarily reversing the 
polarity of the same two lines of the communicating cable. 
The 280 microcomputer loads microcode into the microse- 
quencer and thereafter supervises the scanning and data- 
reception and checking functions. Good reads are stored in 
short-term storage in the MUXC and can be transmitted to 
up-date the data base of a host minicomputer. Serial link 
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PRODUCTION OCNTROL SYSTEM. ESPECIAILY KB 
GARMBff MANUFACTURE — ~ ~ 
This invention relates to a production control system for on-line 

control of factory operations and, in particular but not exclusively, 

to the control of various functions in a garment manufacturing 

factory. 

5 In today's operating conditions, clothing manufacturers need to 

maintain tight controls over both factory costs and their investment 
in stocks and work-in-progress, if their business is to survive, 
Whilst clothing ccn^anies have generally become raich nore complex to 
organise and operate over recent years, the tools provided to assist 

10 management and supervision in the control of factory operations have 
not changed dramatically. 

One object therefor of the production control system disclosed 
herein is to provide real-time control of major functions in a 
garment manufacturing factory, such as production planning, production 
-15 scheduling, factory loading, factory progress control, section/line 
balancing, work-in-progress level control, and gross payroll and 
labour cost control. Whilst existing systems report historically 
on what happened in the factory yesterday, the aim of the on-line 
production control system now to be disclosed herein is to achieve 

20 ig>-to-1fte-minute control of manufacturing operations so that corrective 
action can be taken to prevent potential problems occur ing in the 
future. 

According to one aspect of the present invention there is provided 
a production or work control system for a works environment, conprising 
25 a multiplicity of operator input devices (OIDs) situated at the work 
stations of hunan operatives and each having a card reader; and a 
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multiplexor/concentrator consisting of the combination of a micro- 
computer and a microprocessor, the microprocessor comprising a micro- 
sequencer repeatedly scanning the OIDs in a continuous operation to 
acquire data therefrcm which is passed to the microcomputer, -the 
5 microconpiter carrying out validity checking on the data input from 
the OIDs by the microsequence^ storing good data in short-term store 
and returning to the microsequencer signals indicative of the validity 
or otherwise of each data input consequent upon a card r eading at an 
OID, the microsequencer returning to the individual OIDs the signals 

10 indicative of the validity or otherwise of their data inputs, and the 
nrtcroccopiter having input and output ports for comnunication with a 
host computer, such as a miniconpiter. 

The nrlcroprocessor/microsequencer may be a bipolar bit-slice 
microprocessor of the single-level pipelined type driven by writeable 

15 microcode. The microconpiter may be a Z80 ccnputer board. 

According to another aspect of the invention there is provided 
an operator input device (OID) for use in a system of production or 
TOrk control, conprising a card reader for scanning a card or ticket 
bearing encoded data vfoen said card is placed in the card reader and 

20 generating electrical signals representative of said encoded data, a 
cable for supplying low-voltage external electrical power to the OID 
over a pair of electrical lines, pulse train-generating^ij^try 
responsive to the card reader output signals to derive a stream of 
pulses of at least tro different durations representing the encoded 

25 data, said pulse train-generating-<drcuitry taking its electrical 
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supply from said pair of lines, and short-circuiting means powered 
frcm said pair of lines and responsive to said stream of pulses to 
substantially start together said lines far a succession of time 
periods corresponding to the tine durations of said pulses, hereby 
5 the data frcm the card or ticket is transmitted by the 0ID on the 
same cable pair as supplies the 0ID with its electrical power. 

The short-circuiting means may be driven by an optical isolator 
having a radiation emitter to vfoich said stream of pulses is applied, 
and a receiver responsive to the radiation from said emitter and 

10 electrically isolated therefrom, such as by diodes. 

In the preferred embodiment, each card or ticket bears two 
parallel bar code tracks, the first being a clock track of regularly 
spaced thin bars, and the second a data track having either a thick 
bar or a space opposite each thin bar bit of the clock track to 

15 Indicate 'ones' and 'zeros', and the scanning means comprises a 
first emitter /receiver combination scanning the clock track and a 
second emitter/receiver combination scanning the data track. The 
OID includes two monostable circuits having different time periods to 
generate pulses of different widths, and logic circuitry responsive 

20 to the signals frcm the receivers of the scanning enitter /receivers 
to direct each clock bit to the triggering input of one or other of 
the monostable circuits according to whether the data track is 
simultaneously showing a bar or a space. The outputs of the two 
monostable circuits are gated together to provide the stream of pulses 

25 that is applied to the transistor feeding the light-enitting diode of 
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the optical Isolator. The OID further comprises audio and/or visual 
response means which is energized by the external power supply cable 
when the polarity of the voltage on the cable line pair is reversed. 
According to a farther aspect, conraunication between the MUXC 
5 and a host minicomputer is established over a serial link including 
optical isolating devices. Power is transferred via a transformer. 

Hie systan can load the factory with an optimum style mix to 
m a intain targetted production levels, whilst meeting customer delivery 
requirements. The level of work-in-progress can be nalntalned at the 
10 level required for efficient factory operation, and production orders 
can be systematically progressed so that they emerge completed into 
the warehouse in the minimum throughput time. 

Much of the hardware used in the system to be described has been 
designed and built specifically for the needs of the clothing industry, 
15 but such hardware may be used in many other industries, particularly 
the OID as a means of inputting information relating to the human 
operative, his particular task and the operation to be performed in 
a conputer processor (CPU). 

An OID is mounted at each tuanan operative's workplace and is used 
20 to read bar-coded operator cards, operation cards, and bundle cards 
submitted by the operative. 

Each OID is connected to a data concentrator or multiplexor 
(MPX), which is microconpiter controlled. The MPX performs certain 
checks on data fed in from the OID's, and then transmits the data 
25 for processing to the central computer system, which may comprise a 
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miniconputer systan, e.g. a Hewiett-Packard HP1000, with central 
processor, disk drive, visual display unit(s), printer and optional 
magnetic tape back-up. 

Each human supervisor may have a terminal comprising a small 
visual display unit, which is connected to the central caipiter 
systan and Is used to input information to, or request data from, 
the caipiter. 

Ibe OID enables each operative to clock in and out, at the 
beginning and end of a day, thereby eliminating time wasting at 
traditional clocking stations. The operative also uses the device 
to notify the central computer of the operation currently being 
carried out and what job lot is currently being worked on. This 
enables the central computer to calculate gross payroll, fully 
automatically. The operative uses three kinds of card, a personal 
card with which he/she clocks in and out, an operation card, with 
which he/she indicates the operation he/she is performing, and a job 
lot card, which travels -with each job lot through the factory and 
indicates on which job lot the operative is working. 

The supervisor terminal, which is of the television type, has a 
keyboard by means of which the supervisor can call up information as 
to how much work each operative has done that day and at what rate 
he/she is working, also information as to where each job lot is in 
the factory, and information on how much work is waiting at each 
operator station, to enable the supervisor to balance the work flow 
through the factory much better. Also, on the screen, he/she can 
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obtain accounting reports showing all off-standard work and operator 
down-time on his/her section, by operative, by time and by cost. 

The whole system is real time, which means that any time a 
supervisor enquires for information It Is up to date. 
5 The system also allows for a whole series of problem types to 
trigger warning signals at the supervisor's terminal, such as 
production at a certain operation falling below the minimum rate per 
hour or a particular machine being broken down for more than a certain 
time or the pile of work at any particular station rising above a 
10 critical level. 
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Arrangements according to the Invention will new be described by 
way of exanple and with reference to the accompanying drawings, in 
which :- 

Figure 1 is a pictorial view of an Operator Input Device with a 
5 card reader, 

Figures 2A and 2B are a circuit diagram of the Operator Input 
Device, 

Figure 3 shows a bar-coded card of the type to be read by the 
card reader of the Operator Input Device, 
10 Figure 4 is a diagram showing an arrangement of emitters and 

receivers for scanning a card in the card reader, 

Figures 5A and 5B are a circuit diagram of a microsequencer for 
scanning Operator Input Devices and receiving and responding to data 
inputs therefrom, 

15 Figure 6 is a circuit diagram of one of eight channels whereby 

the microsequencer camninicates with the Operator Input Devices, 

Figure 7 is a circuit diagram of one of a nwltipiicity of sub- 
channels whereby each channel as shown in Figure 6 can connunicate 
with a group of Operator Input Devices, 

20 Figures 8A to 8J are circuit diagrams of blocks of a Z80 micro- 

cenprter board which has overall control of the microsequencer of 
Figures 5A and 5B and interfaces with a host minicomputer, 

Figure 9 is a circuit diagram of isolating adapter circuitry 
whereby the Z80 microcomputer of Figures 8A to 8J interfaces with the 

25 host nriniccnpiter, and 
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Figures 1QA and 1CB are timing diagrams for the channels and sub- 
channels of Figures 6 and 7. 
Operator Input Device (OID) 

The operator input device is driven from a multiplexor concentrator 
5 MDXC. The device reads optical bar-code produced elsewhere by software 
driving a standard HP2631B printer. The OID reads a bar data and 
clock track and sends the results to a MUXC. The MUXC ccmunicates 
back the status of the read to the OH) which in turn, by an audio/visual 
response, camunicates to the operative. 
10 Miatiplexor/Ooncentrator (MUXC) 

This device comprises two microprocessors (a microsequencer or 
bit slicer and a Z80 Oonputer board). A ccnibination of microcode and 
firmware allows data fran up to 128 OID's to be tenporarily stored 
for up to eight hours in marory as back-up to the data being trans- 
15 f erred to an HP100QE central cccprter where the data is penranently 
stored and updates a data base. The data base provides information 
in real-time to terminals on the shop floor. 
QjiEiuiiicatioD Channels 

The data transfer between the MUXC and the central ccnpiter is 
20 via isolating adapter circuitry allowing K3423 protocol to interface 
with BS232 protocol. 

Data transfer between the MUXC and the OIDs, and power supply 
from the MUXC to the OIDs, is by a system of channels and sub-channels. 

Software for the above hardware includes the following. 

25 
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Microsequencer Software 

Microcode is provided for the microsequencer or bit slicer to 
enable it to scan the OIDs and respond to the data inputted from the 
OIDs. 
5 Z80 Software 

The Z80 software includes a program for loading the microcode 
into the microsequencer and a main program enabling the Z80 to control 
the entire operation of the MUXC. 

Considering now the operator input device (Figure 1), this appears 

10 externally as a box 10 with a side reader 12 presenting a card-reading 
slot 11, green and red signal Imps 13, 14 in the foxm of light- 
emitting diodes being provided on the box front. A single twisted 
pair cable provides the link between the OID and the MUXC, carrying 
both data signals between the OID and the IOC and a 24 volt power 

15 supply frcm the MUXC to the OID. As already indicated, the MUXC can 
sustain up to 128 OIDs. The OID box 10 contains a single printed 
circuit board. 

There are three data types entered via the OID, they are: 

- Employee (Operative) Identification 

20 - Operation (Work) Identification \ 

- Work Unit (Job Lot) Identification 

The OID itself has no ability to operate on the different types 
but merely detects and sends the detected signals to the MUXC. 
When the power is on, the green lanp 13 is lit and stays on 
25 constantly showing the OID is in working status. When a card is 
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passed through the reading slot 11 the data is read and passed to the 
MUXC where it is checked for three possible states. One of these 
states is returned to the 03D where both an aural signal and a visual 
signal via the red lamp 14 are emitted. 
5 The three states returnable to the OID are:- 
1. Good Read 

If the read is accepted without physical or logical error then a 
single aural tone and a single red lanp pulse are caused to be emitted 
frcm the OID. The operative can then return to his/her work. 
10 2. Good Read but Logical Ei?ror 

The system is designed so that an operative (employee) identifica- 
tion and the type of rork (operation) roust have been input in that 
order before any work (job lot) ticket can be passed through the 
reader and be accepted, i.e. 





SEQUENCE 
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EMPIOXEE 
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1 
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OPERATION 


/ 


2 


X 


1 


X 


3 


/ 




2 


WORK TKT 


/ 


3 


/ 
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X 
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Any sequence other than r A ! will invalidate work ticket trans- 
actions thus preventing the operatire from receiving a correct input 
good read as in (1) above. The red lamp and the aural bleeper will 
25 then return a series of six alternate long and short pulses to enable 
the operative to distinguish between a logical and a physical error. 
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3. Physical Error 

A physical error is caused by a misread of the characteristics 
on the input card (any type). This may be caused by damage to the 
card, incorrect method of slotting the card through the reader or 
5 malfunction of the OlD, though this latter is designed such that 
should it physically malfunction the green lanp 13 will be 
extinguished. In case of a physical error, a series of eight short 
regular pulses will be given by the aural bleeper and the red lanp. 
When the OID reads a bar-coded card, the black to white contrast 

10 ratio on the bar card is detected by infra red detectors and converted 
to digital pulses of the correct width. Depending on the bar card 
read, the MDKC will respond back to the OID by sending a coded tone 
to identify a good read, or a physical or logical error. 
TheMUXC chann el to which the OID is connected holds one line A at 

15 +12 volts through a 120 ohm resistor and the other line B at -12 
volts through another 120 ohm resistor. This is the normal state of 
the circuit; when the MOKC channel wishes to acknowledge some foitn of 
read, the polarity is reversed vhich energises. " the audible bleeper 
and lanp in the OID. The standing current is about 20 mA so that a 

20 voltage of about 18 volts is available at the OID terminals. The 
OH) itself generates signals by shorting the lines together for very 
short periods. A zero bit is indicated by a 100 microsecond pulse and 
a one bit by a 300 microsecond pulse. In fact, the lines are pulled 
to within about 4 volts of each other rather than a dead short. 

25 Referring to Figures 1A and IB, the OID circuit is as follows. 
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The voltage applied across Input terminals 15 (line A) and 16 (line B) 
is applied via line-isolating diodes 17 to a reservoir capacitor 18 
which charges to about 16 volts (line less 2 diode drops). This 
supplies a 12 volt regulator 19 which powers the rest of the circuit, 
5 except for the audio unit 20 and red lamp 14 which during normal 
voltage on the terminals 15, 16 are isolated by diodes 21. A series 
chain includes a brightness-adjustnient resistor 22 and three LED's, 
one of which is the green (ready) lamp 12 while the other two are 
infra-red LED's 23 which illuminate the clock and data tracks on 

10 the cards to be read. The data and clock tracks on a card, illuminated 
by respective LED's 23, are read by respective photo-transistors 26 
the outputs of which are fed to respective identical circuits 24, 25. 
Each of the circuits 24, 25 comprises a cascode 27 and a MDSEET 
operational a m pl if ier buffer 28. A resistor chain 29 provides bias 

15 to the cascodes and operational amplifiers of both circuits 24, 25. 
The operational amplifiers 28 have a high output for black bars on 
the card being read. 

The durations of the output bits of the OID are determined by a 
300 microsecond monostable circuit 31 (one bit) and a 100 microsecond 

20 monostable circuit 32 (zero bit). By means of a three-gate logic 

circuit 30 the clock track signal output of the circuit 25 is switched 
by the data track signal output of the circuit 24 either to the nono- 
stable 31 to generate a one bit (data black) or to the monostable 32 
to generate a zero bit (data white). White-to-black transitions on 

25 the clock track thereby trigger one or other of the monostables 31, 32. 
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The outputs of both ncnostaM.es are combined into a stogie pulse train 
at an OR gate 33, the output of which is applied to the base of a 
drive transistor 34 which drives an qpto-isolator 35. The opto- 
isolator 35 consists of a photo-diode 36, in series with the trans- 
5 istor 34, and a photo-transistor 37. An output transistor 38 in 
Darlington connection with the photo-transistor 37 effectively shorts 
the lines 39, 40 via isolating diodes 41 and damping resistors 42. 

Line polarity reversal at the terminals 15, 16 by the MUKC 
energises the audio bieeper 20, and also the lamp 14 in parallel 

10 with it, via the diodes 21, the remainder of the OID circuit then 
being isolated by the diodes 17. 

Figure 3 shows a typical bar-coded card 43 to be read by the CPI. 
The clock track 44 and the data track 45 are imnediately one below 
the other, the clock track consisting of a horizontal series of 

15 evenly spaced thin vertical bars while the data track consists of 
thick bars irregularly spaced. The clock track contains 60 CR-signs 
• and the data track provides a cursor-sign under a corresponding clock 
pulse where the data bit is a one. The bottom edge 46 of the card is 
a zero reference, and the data and clock tracks are printed between 

20 4 nm up frcm the bottom and 17 ran from the bottom. The bar code 
tracks are printed by the HP2631B printer on comparatively thin 
white flexible sheet so that each card is in the f oixd of a ticket 
that can, if it is a job lot card for example, be readily stapled to 
the work. The cards can be printed on sheet that is a number of cards 

25 wide and separated afterwards by guillotining. 
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Rgure 4 shows the scanning arrangement of emitters and receivers 
in the reader 12 of the 0ID 10. The zero reference edge 46 of the 
card 43 rests on the horizontal upper edge 47 of a shim plate 48 
in the lower part of the card reader slot 11. The card is moved 
horizontally through the reader slot 11 from back to front of the 
reader. The two infra-red LEDs 23 illuminate the clock track 44 
and the data track 45, respectively, and the two photo-transistors 
26 receive, respectively, the reflections from those tracks. The 
photo-transistors 26 are angled obliquely in order to provide adequate 
space, and the clock track 44 and the data track 45 are scanned 
through respective wedge-farm transparent blocks 49, 50 separated 
by an opaque body 51, further opaque bodies 52, 53 being situated 
above and below the transparent blocks. The portion 54 of the body 
of the reader 12 that lies on the side of the slot 11 remote frcm the 
emitters 23 and receivers 26 is removable, and is both opaque and 
non-reflecting. 

Referring again to Figure 3, the 'format for the bar code on each 
card (starting from the leading end as passed through the reader) is 
as follows (note each byte is read lowest significant bit first): 

1. lour run-in bits: "laN?' 

2. One sync byte (ASCII 16hex): "01101O0O" » eight bits 

3. lour data bytes sent MSbyte/ISbit first = thirtytwo bits 

4. One error correction code (EOC) byte = eight bits 

5. One parity byte = eight bits 
This makes up the total of sixty bits. 
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The sixteen bits devoted to the parity and EOC bytes for the 
detection and correction of errors gives good protection of the data 
having regard to the nature of the cards and the usage to which they 
are put. 

5 As already stated, the nultiplexor/concentrator (MDXC) ccnprises 

tro microprocessors, a Z80 board and a microsequencer. The Z80 
ccnpiter board controls the entire operation of the network multi- 
plexer and interfaces with the host HP100CE miniccnpiter via a serial 
link. The microsequencer is located physically and functionally 

10 between the Z80 microprocessor and the operator input devices and is 
a bipolar bit-slice microprocessor driven by writeable microcode which 
scans 128 sub-channels in an endless sequence servicing the OIDs and 
buffering data bidirectionally between them and the Z80. The 128 sub- 
channels are grouped in fours, with four such groups of four (16 sub- 

15 channels) being serviced by each of eight w*nn channel boards that are 
in turn serviced by the microsequencer. 

The microsequencer (Figures 5A and SB) is based on Advanced Micro 
Devices 2900-series integrated circuits. In essence it is a standard 
AMD 2901 single-level-pipelined microprocessor. The microprogram is 

20 organised as a 256 ward by 32 bit array and is stored in the first 
quarter of a 4 x MK4801 (Most* 70 nanosecond lk x 8 bit static RAM) 
memory array 55. A microprogram sequencer 56 is 8 bits wide and 
consists of tro 2909 chips in cascade. Only two sequencing modes are 
used: either sequential (S0=S1=0) or direct branch (SOSl=l). The 

25 direct branch can be modified by three S-bits in a status register 57 
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to give an eight-way branch dependent on the state of a sub-channel 
as received at 86, 

The microprogram word is decoded and is latched at the beginning 
of each clock cycle in various chips 58-64. Wherever a microrord 
5 field is encoded (e.g. four 1 data-in T paths encoded into bits 25/24) 
the decoder chip (e.g. 61) is ipstream of the latch (e.g. 62) to 
increase speed. The microttords designate either a Branch or an AttJ 
(Arithmetic Logic Unit 74) instruction cycle according to the value 
In a 'data-out' (D-out) field (bits 28-26). If these bits are all 
10 ones (indicating a Branch instruction) the mi c ro p rogram either branches 
or continues depending on: 

a. whether or not there is at least one status register bit under a 
'one 1 in a mask field (bits 18-8) having the value 'one*. The 11-bit 
status register is logically AND-ed with the 11-bit mask field and the 

15 resulting eleven bits are OR-ed together. 

b. The condition of an R-bit (21). If zero the branch is taken for 
any 'one' under the mask, otherwise the sense of the branch is 
reversed. 

c. The condition of an S-bit (20). If 'one' the contents of the S- 
20 bits in the status register are OR-ed into the branch address to give 

an eight-way branch. 

The branch address is taken frcm a D-field (7-0) in the micro- 
instruction. The I-field (ALU Instruction) is always zero (NOP) far 
Branches so that the ALU does not alter any registers etc. The D-in 
25 field is iranaterial for Branch instructions. 
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If the D-out field is not all ones an AID Instruction is 
indicated; however, In this case bit 16 is always 'one*. The 
corresponding reduction of the I field from nine to eigjrt bits 
results in a much more convenient arrangement for assigning the 
5 ndcroword bits. If the I-field designates input f ran the D-inputs 
this is obtained f ran one of four sources as indicated by the D-in 
field (bits 25, 24). These are: 

0 - data field in microinstruction (bits 7-0) 

1 - Z80 Computer Parallel output (i.e. microsequencer input from 
10 controlling ccnpiter) 

2 - Data RAM 73 with AIXJ 74 carry-in zero 

3 - Data BAM with ALU Carry-in zero for a timer cycle, one 

otherwise. 

Near the end of the microcycle (t=200 nsec) the MU 74 output is 
15 strobed into the destination designated by the D-out field as follows. 

0 - None 

1 - Data Ram 73 

2 - Z80 Parallel input (i.e. microsequencer output to controlling 
ccnpiter) 

3 - Law-order RAM address register 65 

4 - High-order RAM address register 66 

5 - Lew-order RAM address AND external (E) register 67 outputting 
to the channels and sub-channels 

6 - E register 67 alone 
(7) - (Branch instruction) 
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The high-order three bits (31-29) of the microinstruction are 
latched In a 'Scope Trigger' register 68. This is for diagnostic 
trace purposes only. 

•Dae clock is a standard 8MBz oscillator 69 followed by a binary 
5 divider 70 producing a 4MBz square-wave (the basic dock pulse). This 
feeds a delay line 71 with five 50 nanosecond taps, and decoders 72 
produce three subsidiary clock pulses. With reference to the basic 
clock (CP) rising at t=o and falling at t=250, these subsidiary 
clocks are as follows: 
10 OA - rises 0, falls 25. Disables the Data-in paths nanentarily 
to avoid bus contention. 

OB - falls 150, rises 200. Activates Data RAM write enable pin. 
OC - rises 200, falls 250. Clocks Data-out registers. 
All clock signals are disabled *foen bit 7 of the Z80 output port 
15 PICB is 'one' . 

A timer 75 is a free-running 120555 oscillator operating at about 
16Hz. It is synchronised mth the ndcrosequencer scan a circuit 76 ' 
and the microprogram so that the T-stat is 'one* for exactly one 
ocmplete cycle every l/16th of a second. 
20 During the microcode initialisation cycle a register 77 is 

connected to the address lines of the microcode array and four registers 
78 (32 bits) to the data lines. Z80 software loads each of the five 
registers for each micrcrword, finally strobing the array write line 
to write the word into the array. Ports A and B (Z80 ccoputer) are 
25 the data and control/address ports for this operation. After 
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microcode load bit 6 of port B is set zero wfaich disconnects the 
above arrangement and establishes the normal pipelined data flow. 
Subsequently bit 7 of Port 6 is set zero which enables the clock 
pulses. A circuit 79 ensures that the microprogram starts cleanly at 
5 address zero* 

In normal operation the port 81 addresses register 80 via register 
85 for the routing in of Z80 data fran port A. Register 82 is used in 
the routing of data out to Z80. lionostables 83 and 84 provide A and 
B strobe pulses for the timing of part A handshakes which are 
10 bidirectional. 

A listing of the microcode for the microsequencer of Figures 5A 
and SB is appended to this specification as Appendix I. 

The program operates in an endless cycle scanning sub-channels 0 
to 127 decimal. The board contains an eight byte work area for each 
15 sub-channel and this is initially formatted by the reset function. 
Each vx>rk area contains the current state, the current time-out value 
and the current byte and bit count for the sub-channel. All slots are 
initialised to 
State - 0 
20 Time-out - 15 

Byte (cell) - 2 
Bit - 0 

The cycle starts at location zero. 

If the reset line (from Z80) is true a branch is taken to the 
25 reset routine. 
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The sub-channel counter is incremented and 'the clock line (to channels) 
is activated. (If the sub-channel is zero this pulse is extended and 
the T-stat is set if this is a timer cycle). 

The state of the sub-channel is used to give an immediate branch 
5 to the entry point in the microcode for the current state. 

The sub-channels move individually through the states as follows. 
State O - Idle: 

Enter from reset. Leave to state 1 on OID request. 
State 1 - Reading for SYN character: 
10 Enter from state 0. Leave to State 2 on detecting SYN 

character. Leave to state 3 on time-out. 
State 2 - Beading data: 

Enter from state 1. Leave to state 3 on receiving last 
. data bit or on time-out. 
15 State 3 - Ready for transfer to Z80: 

Enter from states 1 or 2. Leave to state 4 \tfien 
Microsequencer - Z80 path is free. 
State 4 - Transferring data to Z80: 

Enter from state 3. Leave to state 5 when nine bytes 
20 (sub-channel address and eight byte work area) have been 

transferred. 
State 5 - Waiting for acknowledgement from Z80: 

Enter from state 4. Leave to state 6 vtoen Z80 has sent 
back the acknowledge code and morse code signal has 
25 been built in the work area. 
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State 6 - Acknowledging to OID. 

Enter fran state 5. Every timer cycle the next bit of 
the norse code is played out to the OID, Leave to 
state 7 when all the code bits have been sent. 
5 State 7 - Enter from state 6. Leave to state 0 after selectively 
resetting the sub-channel work area. 
Note: States 4 and 5 are exclusive to a single sub-channel at a 

time. All other states are shareable. 
Figure 6 shows the circuit of one of the eight channel boards 
10 that serve as Interfaces between the microsequencer of Figures 5A and 
SB and the Operator Input Devices (via the sub-channels). Each channel 
has its own unique channel address (bits 0-1), set on switches on the 
board, and can support up to sixteen sub-channels. Each sub-channel 
in turn supports one OID. 
15 The microsequencer controls the channel timing (Figures 1QA and 

KB) via a backplane line (SYSCK/EC) inputting to the channel at 116. 
The microprogram causes this line to carry a stream of pulses each one 
occurring at the start of a sub-channel period. At the start of sub- 
channel zero's period this pulse, normally 750 nsec, is extended to 
20 1500 nsec. Each full cycle is 128 sub-channels in length. 

At the trailing edge of each dock pulse a monostable 88 is fired 
producing a pulse of apprax 150 nsec which is passed down a delay line 
89 with 100 nsec taps. The original pulse and the first three 
delayed pulses are denoted TO, 11, T2 and 13 respectively. A second 
25 monostable 90 (period 1100 nsec) is fired by the leading edge of the 
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clock pulse and a seven-bit counter 91, 92, clocked at TO, Is cleared 
if this nmostable has timed-out and incremented if it has not. The 
effect is that the counters on all channels keep in step with the 
microsequencer. 

5 The high-order three bits of the seven-bit counter are compared 

in a comparator 93 with the address set by the address switches 94. 
Ad equal condition means that this channel is selected and this 
activates the sub-channel decoder 95, 96. The same signal is ANDed at 
97 with T3 to provide tbe 'Channel Clear' (CHM) signal at 98. 

jjq The sub-channel decoder 95, 96 drives one line per sub-channel 

to select the sub-channel according to the lew-order four bits of tbe 
counter 91, 92. 

The basic sub-channel circuit is shown in Figure 7. Line driver 
circuit 99 is siinply a bilateral switch which in the normal condition 
15 (input low) holds line A to plus twelve volts via a 120 ohm resistor 
and line B to minus twelve volts via a 120 ohm resistor. Thus 
normally line A is positive and line B negative and, due to the 0ID 
standing current of about 2QnA, the actual voltages are about plus/ 
minus 9 volts. 

20 An operational amplifier 100 senses the line pair using a 

balanced differential input network 101 and its output, after 
clamping and filtering at 102, is logic zero at input 103 to a 
nonostable 104, in the normal line state. 

•me OID signals a '0' bit by a 100 microsec shorting pulse on the 
25 lines and a '1' bit by a 300 microsec pulse. At the leading edge of 
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this pulse the monostable 104 is fired for its period of 200 microsec. 
At time TO flip-flops 105 and 106 are clocked, and at time Tl they 
contain O and 1, respectively, i.e. at the fall of the monostable 
104, whereupon a HEAD? flip-flop 107 is set indicating receipt of a 
5 new bit from the OH). The DATA flip-flop 108 is set or cleared 
depending an the line state at this time which is the same as the 
data bit value, When the sub-channel is accessed the contents of the 
flip-flops 107, 108 are applied to the internal buses 109 by gates 
110. The DATA and READ? flip-flops are cleared at T3 via gate 111 
10 when the sub-channel is selected, i.e. inmediately after transfer of 
their contents to the cannon DATA/READ? circuits 112 of the parent 
channel board. 

At time T2, the READY" and DATA flip-flops 107, 108 of the selected 
sub-channel are clocked into the cannon DATA and READY flip-flops 113, 

15 114 of the parent channel and these are applied via gates 115 to the 
backplane line returning to the microsequencer. 

The microsequencer can activate the 'line reverse' backplane line 
at 117 during a sub-channel cycle in order to activate the OID's red 
lamp and audio signal. The backplane BUS signal (LINE REVERSE/-EA) is 

20 received on the channel board and routed to input 118 of each sub- 
channel circuit to trigger monostable 119 in the selected sub-channel 
circuit. This monostable stretches the pulse out to approximately 
1/16 second and activates the bilateral switch 99 to reverse the line 
AB polarity. The other input of the monostable 119 is driven by the 

25 sub-channel select line 120 so that only the correct sub-channel 
responds. 
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The Z80 board which controls the operation of the network 
multiplexer is shown in Figures 8A to 8J, At initialisation it down- 
loads the micro-code into the microsequencer and causes it to perform 
a total system reset. Thereafter, the Z80 board receives m essage 
5 blocks from the microsequencer , checks than and sends back an 
appropriate acknowledgment code. Good blocks are stored in its 
256K byte memory for transmission to the host computer via the 
serial link. 

The Z80 board is highly modular in design and layout. The board 
10 contains the following functional blocks: 

1. Central Processor Unit (CPU) 121 

2. Read-only mennry (RDM) 122 

3. Random Access Memory (RAM) 123 

4. Clock 125 

15 5. Wait State/Reset Circuit 126,127 

6. I/O Decoder 128 

7. Memory mapping circuit 219 

8. Counter Timer Chip (CTC) 130 

9. Serial Interface (SIO) 131 to host ooapiter 
20 10. Parallel Interface (PIO) to Microsequencer 132 

1. CPU 

This is a standard 4MHz Z80 processor chip 121. No DMA operation 
is used so the address lines are latched and buffered in the outward 
direction only. The data lines are connected directly to the camion 
25 bus. The control lines are buffered outward. 
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2. ROM 

The ROM array 122 consists of eight sockets for 2716-type EPROMS 
124. After reset this array is mapped Into the first 16K byte 
quadrant of the Z80 address range. CPU execution starts at location 
5 zero. Tbe board is designed on the assumption that the ROM program 
will copy all the operational code Into the first 16K of RAH and will 
then transfer to It. The ROM loader does this by simultaneously 
switching the RCM off-line and the first 16K of RAM on-line using the 
parallel port controlling the memory map circuit. Thereafter the 
10 RCM is not accessible by the CPU and performs no further function. 
The ROM data output is buffered to reduce capacitatlve loading. 

3. RAM 

This array Is a standard arrangement of 4x8 64K dynamic RAM chips 
123. The address bus to this array Is eighteen bits wide and consists 
15 of three (high-order) bits from the mapping circuit plus the low-order 
fifteen bits of the Z80 address bus. 

4. dock 

This circuit Is a standard 4MHz clock 125. 

5. Wait State/Reset Circuit 

20 These are standard Mostek circuits 126, 127. The Wait State 

function 126 is to Insert one wait state in all manory accesses while 
the BOM Is enabled. This only occurs during Initialisation time and 
Is due to the slow access time of the ROM chips. 

The Reset circuit 127 is activated by power-on or external button. 

25 Ibr this board there is no need to preserve RAM contents on reset so a 
very simple circuit suffices. 
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6. I/O Decoder 128 

Decodes the four port select codes (1-4) for the CIC, SIO, 
Microsequencer PIO, Mapping PIO from the address lines. This decoding 
is not exhaustive since there is no need for any more I/O chips than 
5 those mentioned above. 

7. Memory Mapping Circuit 129 

The low-order four bits of the A port 136 of the Mapping PIO 
control this function. After reset these bits are all high. In this 
state the Z80 sees the BOM array in the low-order quandrant of its 
10 address space and the RAM is disabled for any access -to this or the 
next quadrant. It is intended that the BOM code will immediately set 
bits 3-1 to zero (leaving bit 0 high) and in this state the low-order 
32K field of the RAM appears in the high-order half of the Z80 address 
space. How the RC8I loader can copy all the code to the low-order 32K 
15 of the RAM where it will remain throughout normal running. 

mm the ROM loader is finished it will write zero to bit O of 
the port and instantly remove the BOM memory (and the wait states) 
and map the RAM field into the low-order half of the Z80 address space. 
The Z80 simply continues executing instructions but they are now 
20 caning from the RAM. By storing the 3-bit address of one of the 

eight 32K RAM fields into bits 3-1 of the port the Z80 can access this 
field in the upper half of its address space. 
8. CIC 

Standard Z80 CIC chip 130. Channels 2 to 3 cascaded to form a 
25 1 second clock. Channel 0 provides the SIO bit rate clock at 16 times 
9600 baud. 
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9. SIO 

A power circuit 133 using a charge punp produces plus/minus twelve 
volts for an RS232 interface. The SIO chip 131 provides two independent 
RS232 full duplex serial channels at 9000 baud. 
5 lO. PIO to Microsequencer 

Standard buffered PIO 132. Port A 134 bidirectional, Pbrt B 135 
control output. 

The BOM loader program is given in Appendix II. 
The main Z80 program (Appendix III) consists, In essence, of a 
10 sinple aidless background loop, as shown in the flow sheets of 

Appendix IV, \&ich interacts with five foreground interngrt routines. 

After reset the program jumps to the label START and performs 
various initialisation functions as follows: 
*1, Set Z80 interrupt node (node 2) 
15 2. Set I-register to point to the page containing the interrupt 
vectors. 

3. Set the S*-register to point to the top of the RAM area reserved 
for the stack. 

4. Initialise the values of the variables (zero except for the f no. 
20 of slots left 1 and 'serial number 1 fields). 

5. Zero the parity /B0C work area. 

6. Zero the entire sub-channel status area and transaction storage 
area. 

7. Set the IX-register to point to the parity vrork area (this 
25 register stays constant). 
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8. Set the CTC vector to point to the one-second interrupt routine. 
Prepare the CTC channels 2 and 3 (in cascade) to interrupt at 1 
second intervals. 

9. Set the PIO interrupt vectors to point to the routines for input 
5 and output. Prepare the ports for A-bidirectional, &-control out 

(internets masked). 

10. Set the SIO interrupt vector to point to the vector block labelled 
SIOVEC. Initialise the channel A control registers. 

11. Copy the microcode Iran location 500CH (put there by the ROM 
ID loader) to the Writeable Control Store in the Microsequencer. 

22 # e RESET bit set. 

13. Enable the microsequencer clock. 

14. Wait 1/4 second or so for the microsequencer to reset itself. 

15. Clear the reset flag so the microsequencer enters its normal cycle. 
15 16. Perfonn a dunmy PIO read to set the BHD? line in the Z80-micro- 

sequencer interface. 
17. Branch to the background loop. 

With reference to the background loop (as suamarised in Appendix 
IV) it can be seen that in the absence of a complete input message 
20 block fran either the microsequencer or the HP1000 (host) the Z80 is 
idling. The only significant function is the diagnostic display which 
consists of reading the eigiit-bit switch array, appending this byte to 
41B to address a byte in the variable storage area, and displaying the 
contents of this address in the LED array. 
25 The Z80 input routine from the host operates as follows: 
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* There is a message block (labels begin HTI) defined for the 16-*orf 
host-cultiplexer messages. 

* This is prefixed by a flag byte (KHFLG) and a count byte (HTIBCr). 

* HTOLG can take on the values 0-free, 1-busy (foreground), 2-busy 
5 (background). 

* When the SIO receives the first character the interrupt vectors into 
the SIABCA foreground routine. This aborts if HTDIfi is 2 (error) 
and sets HIIFLG to 1 if it is zero. The received character is 
stored in the message block at the byte corresponding to HHBCT and 

10 the counter is incremented. 

* If the counter is 32 the entire message block has been received and 
mnfi is set to 2. 

* At this stage the background routine will accept the input message 
block for processing instead of ^passing that section of the code. 

15 * At the end of background processing BTIJ1G and HHBCT are set to 
zero so that the process can repeat vsfcen the host sends the next 
block. 

The Z80 input routine fran the microsequencer works in exactly the 
same way with the following exceptions. 
20 1. The message block, flag and counter labels begin MSI. 

2. The message block length is 9 bytes consisting of the sub-channel 
address followed by the eight bytes of that sub-channel's RAM 
maooory slot. 

3. The interrupt routine label is PIAIN. 

25 The Z8Q output routine to the host is the inverse of the host 

input routine described above. 
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* The labels begin with HID. 

* The flag settings 1 and 2 have their meanings . interchanged (actually 
1 is not used). 

* The background routine initiates the operation, sets the byte counter 
5 to 1 and the flag to 2 and outputs the first character to the SIO 

chip. 

* When the SIO has sent this character it interrupts to location 
SIATBfl. This foreground routine sends the next character and 
increments the counter. 

10 * If SIATEE is entered with the counter equal to 32 the 'transmit 

buffer empty' condition is flushed, the counter and flag are set to 
zero and the operation is complete. 
The Z80 output routine to the microsequencer is similar to the 
host output except: 
15 1. The labels begin MSO 

2. Since only one byte (the acknowledge code) is sent, the foreground 
routine simply flushes the resulting interrupt and clears the flag. 

3. Ibr the same reason the byte counter is superfluous. 

As already discussed, the system has an BP1000 mini-canputer at 
20 the center of a network of units with .*Mch it comnunicates via 
asynchronous serial links. These units will ccnmonly have ES232 
interfaces. RS232 interfaces are not rated for operation at distances 
greater than fifteen metres although, under favourable circumstances, 
they will scnetimes function adequately up to three or four times that 
25 distance. However, in the factory environment for which the systen is 



31 



0094800 



Intended, and particularly in view of the intended operation data rate 
(9600 band), these interfaces are considered inadequate. 

Certain more modern interfaces, in particular RS422 and its 
derivatives, operate using a ba lan ced differential technique. Provided 

5 the circuit is made using a single twisted pair telephone line, RS423 
works well and at high speed. In spite of the enormous inprovaneat 
\*ich HS423 represents over RS232 it is still limited for factory use 
because there is a finite limit on the maximum tolerable carmon-node 
noise on the line. Ibr this reason, a fully isolated ccmnunication 

10 technique has been adopted vhlch uses optical isolators on the data 
lines and a transformer in the remote-end self -powering circuit. With 
this technique there is no DC connection whatsoever between the mini- 
computer ground and the remote terminal ground. 

Figure 9 shows the electrical circuitry for a single channel. 

15 Data circuit - local to remote: 

The local (HP 1000) transmitter signal at 140 is received by a 
26US33 balanced differential receiver 141 and the resulting TIL signal 
drives a 26IS31 driver 142 \vhich drives pair 1 in the cable. At the 
remote end the line pair is terminated by resistors 143 and a reverse- 

20 clamped opto-isolator 144. The photo-transistor 145 activates a JIET 
high slew-rate operational anplif ier 146 Mhich produces an BS232- 
cccpatible signal at 147 for the terminal. 
Data circuit - remote to local 

The terminal RS232 signal at 148 is buffered by an LF352 (JEST op- 
25 anp) circuit 149 which is differential and therefore provides better 



32 



0094800 



noise iimunity than normal. Thereafter, the circuit is the same as 
that used by the OID readers and consists of an opto-isolator 150 
driven by a transistor 151 and with its photo-transistor 152 connected 
in a Darlington pair with a further transistor 153 that shorts line 
5 pair 2, drawing current synmetrically through two 120 ohm terminating 
resistors 154. The differential signal is decoded by a JIET op-anp 
circuit 155 *iiich drives the ES232 receive data line 156. Since it 
is intended that there should be RS423 caipatibility at this point 
the signal is clamped at 157 to approximately +/- 6 volts. 

10 Bower circuit. 

Power is provided over the third pair of the 3-pair telephone cable 
to the remote interface box. This line pair is driven by a 12v DC 
source 158 grounded at the local end. The positive line is protected 
by a fuse 159. The supply is decoupled at the remote end by a 

15 reservoir capacitor 160 and supplies the primary side 165 of a trans- 
former 161. A CfcDS oscillator 162 is set to run at approximately 
SOtiffz and this signal switches the primary current in the transformer 
via a transistor 163. The centre-tapped fly-back voltage is clamped 
■by a 20v Zener diode 164. The centre-tapped secondary coils 166 drive 

20 two rectifier /stabiliser circuits 167 which produce the local + and 
- 12v supply referred to the terminal ground. The total current 
available is of the order of 2QdA which is more than required by the 
local circuits. 

The isolating adapter circuitry described is one of the factors 
25 that makes the system particularly suitable for a works environment. 
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But there are mroerous other features that contribute to this. The 
Operator Input Devices located at each work station are staple and 
inexpensive yet extremely robust, and the cards or tickets that they 
read are particularly cheap and easy to print. Yet the cards will 

5 withstand considerable abuse - a card that has been screwed up or 
torn can still normally be reflattened and success f ully read. Each 
OID, being parasitically stalled with power at a completely safe 
24 volt level via its data transmission and control link, can be 
situated anywhere in the works. The MOKC receives data frcm the 

10 OIDs that gives a complete and up-to-date picture of work in hand 
in the factory, showing the progress of particular orders, detecting 
break downs and bottle necks, recording enployee attendances and 
work rates, and generally providing all the information necessary to 
plan the meeting of delivery targets, use the available personnel 

15 and facilities in the most efficient maimer, oversee the stock 
position, carry out payroll computations, and anticipate problems 
>and take preventive action. 

The micrc<xniputers of the MDXC are provided with electric 
battery power supply back-up to prevent failure in the event of a 

20 mains power interruption. 

Various data formats used in the system are shown in Appendix V. 



25 
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1. An operator input device (OID) for use in a system of production 
or work control, comprising a card reader for scanning a card or 
ticket bearing encoded data when said card is placed in the card 
reader and generating electrical signals representative of said 

5 encoded data, a cable for supplying low-voltage external electrical 
power to the OH) over a pair of electrical lines, pulse train- 
generating-circuitry responsive to the card reader output signals to 
derive a stream of pulses of at least two different durations repre- 
senting the encoded data, said pulse train-generating circuitry 

10 taking its electrical supply from said pair of lines, and short- 
circuiting means powered from said pair of lines and responsive to 
said stream of pulses to substantially short together said lines 
for a succession of time periods corresponding to the time durations 
of said pulses, whereby the data from the card or ticket is transmitted 

15 by the ODD on the same cable pair as supplies the OH) with its electrical 
power. 

2. An OID according to claim 1, wherein said short-circuiting 
means is driven by an optical isolator having a radiation emitter to 
which said stream of pulses is applied, and a receiver responsive 

20 to the radiation from said emitter and electrically isolated there- 
from, such as by diodes. 

3. An OID according to claim 2, wherein said emitter is a light- 
emitting diode fed by a switching transistor to which the pulse 
stream is applied, said receiver is a photo-transistor , and said 

25 short-circuiting means is a switching transistor connected as a 
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Darlington pair with said photo-transistor. 

4. An OID according to claim 1 or claim 2 or claim 3, wherein 
each card or ticket to be read bears black and white bar code, and 
the card reader comprises scanning means to illuminate the bar code 

5 tracks and sense the reflections therefrcm. 

5. An OID according to claim 4, wherein each card or ticket bears 
two parallel bar code tracks, the first being a clock track of regu- 
larly spaced thin bars, and the second a data track having either a 
thick bar or a space opposite each thin bar bit of the clock trade 

10 to indicate 'ones' and 'zeroes' , and the scanning means comprises a 
first emitter/receiver ocnMnation scanning the clock trade and a 
second emitter/receiver cenfoination scanning the data track. 

6. An OID according to claim 5, wherein each emitter/receiver 
cenfoination conprises an infra red emitting diode and a photo- 

15 transistor. 

7. An OID according to claim 5 or claim 6, comprising two mono- 
stable circuits having different time periods to generate pulses of 
different widths, and logic circuitry responsive to the signals from 
the receiveis of the scanning emitter/receivers to direct each clock 

20 bit to the triggering input of one or other of the nraostable circuits 
according to whether the data track is simultaneously showing a bar 
or a space. 

8. An OID according to claim 7, wherein the outputs of the two 
nonostable circuits are gated together to provide the stream of pulses 

25 that is applied to the transistor feeding the light-emitting diode of 
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the optical Isolator. 

9. An OH) according to any one of the preceding claims, further 
comprising audio and/or visual response means which is energized 
by the external power supply cable when the polarity of the voltage 

5 on the cable line pair is reversed. 

10. An OH) according to claims 3, 5 and 9, wherein the OH) circuits 
associated with the scanning emitter/receivers, generating the pulse 
stream and feeding the emitter diode of the optical isolator are 
powered from lines maintained at a predeteimined voltage by a storage 

ID capacitor and voltage regulator, the storage capacitor on the one hand 
and the audio and/or visual response means on the other hand being 
sillied f ran the cannon line pair of the external supply cable via 
reversely poled isolating diodes. 

U. A production or work control system for a works environment! 

15 comprising a multiplicity of operator Input devices (OIDs) situated 
at the work stations of human operatives and each having a card 
reader; and a nultiplexor/cracentrator consisting of the combination 
of a microcomputer and a microprocessor, the microprocessor comprising 
a microsequencer repeatedly scanning the OIDs in a continuous 

20 operation to acquire data therefrom which is passed to the micro- 
ccnprter, the microcomputer carrying out validity checking on the 
data input from the OIDs by the microsequencer, storing good data in 
short-term store and returning to the microsequencer signals 
indicative of the validity or otherwise of each data input consequent 

25 upon a card reading at an OH), the microsequencer returning to the 
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Individual OIDs the signals indicative of the validity or otherwise 
of their data injwts, and the ndcrocccpiter having input and output 
ports for canmnication with a host oonpiter, such as a minicanputer. 

12. A system according to claim 11 herein the microprocessor/ 
5 microsequencer is a bipolar bit-slicing microprocessor of the 

single-level pipelined type. 

13. A system according to claim 11 or claim 12, wherein the 
microccnprter is a Z80 conprter board. 

14. A system according to claim 11 or claim 12 or claim 13, wherein 
10 the microsequencer cannunicates with the multiplicity of OWe via 

a group of channels each of which services a respective group of 
sub-channels, there being an individual sub-channel for each OID. 

15. A system according to any one of claims 11 to 14, wherein the 
card reader of each OID reads bar code tracks printed on cards or 

15 tickets passed through the card reader by the operative. 

16. A system according to claim 15, wherein there are three types 
of card or ticket: 

i) operator cards or badges identifying individual operatives 
ii) operation cards indicating particular work operations 
20 being performed 

iii) job lot cards or tickets identifying batches of woric. 

17. A system according to any one of claims 11 to 16, wherein the 
ccmnunication between an OID and a respective sub-channel of the 
microsequencer is via a single twisted pair cable over which the OID 

25 also receives its power sqpply at a safe voltage parasitically frcra 
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the microsequencer. 

18. A system according to any one of claims 11 to 17, herein the 
microsequencer supplies power to each individual OID by maintaining 
a voltage on a respective pair of lines, and the OID cannunicates 

5 data to the microsequencer by substantially shorting out said lines 
tenporarily for pulse periods having two different time durations ♦ 

19. A system according to claim 18, wherein after receiving the 
data on a card read by an OID the microsequencer transmits the signals 
frcm the microconpiter indicative of the validity of the data to 

10 the respective OID by pulses generated by momentarily reversing the 
polarity of the power lines. 

20. A system according to any one of claims U to 19, wherein the 
validity checking of data frcm an individual OID includes a check 
as to whether the operative at the work station of the OID has 

}/•' inserted a plurality of different cards in the card reader in the 
correct order. 

21. A systen according to any one of claims 11 to 20, wherein each 
OID is an operator input device according to any one of claims 1 

to 10. 

20 22. A serial link for cannunication over distances between a host 
computer and a microcccpiter or a terminal, comprising a two-pair 
cable each pair providing a one-way conramication channel and including 
an optical isolator. 

23. A link according to claim 22, wherein the host to ndcroccraputer/ 
25 terminal channel comprises a chain including, in succession, a balanced 
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differential receiver-driver-cable pair-clanped optical isolator- 
operational amplifier; and the ndcrcxxnpiter/texminal to host channel 
ccnprises a chain including, in succession, an operational anplifier- 
pptical isolator-line-skorting transistor-cable pair-operational 
amplifier decoder-clanped output circuit. 

24. A link according to claim 22 or claim 23, including a third 
cable pair for supplying power frcra the host to the raicroccnprter/ 
terminal, the power stqpply chain including, in succession, a host 
power source-cable paiiM»cillator-transfonner- rectifying and 
stabilising circuit. 

25. A system according to any one of claims 11 to 21, including a 
ndcrocaaputer to host nriniccnputer link according to any one of claims 
22 to 24, the microoccputer and microprocessor also having electric 
battery supply back-up to overcome mains power internet ions. 
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APPENDIX I 
MOSTEK MACRO- 80 ASSEMBLER V2.2 
LOC OBJ. CODE STMT-NR SOURCE-STMT PASS 2 Z25J1 Z25J1 Z25J1 ABS 

1 TITLE MICROCODE FOR PCI SEQUENCER 



3 PSECT ABS 

; LIST O 

=O00O 5 NONE EQU 0 

=0004 6 RO EQU 04H 

=0008 7 PI EQU OBH 

=0OOC 8 LA EQU OCH 

=0010 9 HA EQU 10H 

=0014 10 LAE EQU 14H 

=0018 11 E EQU 18H 

=0000 12 D EQU O 

=0001 13 POD EQU 1 

=0002 14 RI EQU 2 

=0003 15 T EQU 3 

=0000 16 X EQU O FOR UNUSED FIELDS 

=0000 17 NOP EQU O 

=0040 18 RAMF EQU 40H 

=0080 19 RAMD EQU 80H 

=00C0 20 RAMU EQU OCOH 

=0020 21 AND EQU 20H 

=0016 22 OR EQU 18H 

=0030 23 XOR EQU 30H 

=0000 24 ADD EQU O 

=0008 25 SUBR EQU 8 

=0OO7 26 DZ EQU 7 

=0005 27 DA EQU 5 

=0004 28 ZA EQU 4 

=0001 29 AB EQU 1 

=0020 30 R EQU 20H 

=0010 31 S EQU 10H 

=O002 32 RDYI EQU 2 

=0001 33 RDYA EQU 1 
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=0080 


34 RESET 


EQU BOH 


=0040 


35 Z 


EQU 40H 


=0020 


36 HZ 


EQU 20H 


=0010 


37 hZ 


EQU 10H 


=0008 


38 F3H 


EQU 8 


=0004 


39 F3L 


EQU 4 


=0002 


40 ER 


EQU 2 


=0001 


41 TT 


EQU 1 



f ::::::::::: START OP MACRO DEFINITIONS 
43 DD MACRO *DOUT,#DIN, #ID, #IFN, #IS, |B f *A, *D 

1 44 DEFB #DOUTf flDIN, #ID+ &IFN+ f IS, #B f 16+ tA, fD 

2 45 MEND 

5 ::::::::::: 
47 BRDY MACRO |R, *S, fRDM, ?ADDR 

1 48 DEFB 1CH, |R+ #S+ fRDM,0, f ADDR/ 4 j »» |ADDR 

2 49 MEND 

; 

51 BM MACRO tR, *(S, ftM, * ADDR 

1 52 DEFB 1CH, *R+ #S, «M, flADDR/4 > »» f ADDR 

2 53 MEND 

f •?*•*«•••• 
55 BM7 MACRO iR, JS, flM, fADDR 

1 56 DEFB OFCB, #R+ JfS, #1, $ADDR/4 ; »» fADDR 

2 57 MEND 

i :::::::::: 
59 BPT MACRO 

1 60 DEFB 0,0,0,0 | PATCHABLE B/PT 

2 61 MEND 

; ::::::::::: END OF MACRO DEFINITIONS 

? 

; LIST 1 
65 CLIST 0 

i 

; FORMAT FOR MACRO EXPANSIONS i 
7 NON-BRANCH 

; DD DOUT,DIN, IDEST , IFUNC $ I SOURCE , BREG , AREG , DATA 



43 



0094800 



I BRANCH WITH I/O READY TEST: 

; BRDY REVERSE SENCE, 8-WAY BRANCH, FLAG NAME, ADDRESS 

; (NOTE ADDRESS PUT IN BY HAND) 

; BRANCH WITH OTHER TESTS: 

; BM REVERSE SENSE , 8-WAY BRANCH, FLAG NAME r ADDRESS 

; DATA RAM IS ORGANISED AS 128 SLOTS OF 8 BYTES 

* THERE IS ONE SLOT FOR EACH SUB-CHANNEL. 

; THE BYTES IN EACH SLOT ARE AS FOLLOWS: 

; O: STATE/TIME (FORMAT SSSOTTTT) 

; 1: CURRENT BIT/CELL (FORMAT OBBBOCCC) 

y COUNTS SHIFTING IN OF DATA, 

; STARTS AT 02B AND COUNTS UP. 

I 2: FIRST DATA BYTE. INITIALLY USED TO 

) ACCUMULATE THE SYN CHARACTER WHICH 

; IS THEN OVERLAYED BY THE FIRST DATA BYTE. 

; 3-7: REMAINING DATA AND CHECK BYTES. 



REGISTER USAGE: 
RO: COUNTER FOR SUB-CHANNEL (KKKKKKKO) 
Rl: STATE/TIME {SSSOTTTT) 
R2: BIT/CELL (OBBBOCCC) 
R3: DATA BYTE 

R4: COUNTER FOR RESET RAM CLEARING ROUTINE 
R5: LA-REGISTER 
R6: WORK REGISTER 

R12: ACKNOWLEDGE CODE (0=0K,1=PHYSICAL ERROR, 

2=LOGICAL ERROR) 
R13: CELL NO FOR Z80 TRANSFER 
R14: SUB-CHANNEL (KKKKKKKO) FOR Z80 TRANSFER 
R15: XOOOYOOO WHERE X=l IF Z80 XFER IS BUSY AND 

Y=0 BEFORE XFER OF SUB-CHANNEL 

NUMBER TO THE Z60. 
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; HARDWARE FORCES START AT THIS POINT AFTER 
;Z80 HAS DOWN-LOADED THE MICROCODE AND THEN 
; ACTIVATED THE 'SEQUENCER RUN' AND 
; 'CLOCK ENABLE' LINES ON PORT B. 

;ALL STATE PROCESSORS RETURN HERE TO SELECT THE NEXT 
; SUBCHANNEL 

116 LIST 1 

OOOO 118 START BM7 R,X,X,STR001; NORMALLY SKIP OVER LOG- 

■- - OUT #|STB 7jHf 



0000 FC200014 


1 


119 


DEFB 0FCH,R+X,SXROOl/4j »» STROOl 


0004 


119 


121 


DD NONE,D,NOP,XOR,DA,X,0,0 ;TEST FOR 








GIVEN S/C |fl f ENTER TWICE DESIRED S/C fit 


0004 00350000 


1 


122 


DEFB N0NE+D,N0P+X0R+DA,X4 16+0,0 


0008 


120 


124 


BM R,X,Z, STROOl ;SKIP LOG-OUT IF NOT 








DESIRED S/C 


0008 1C204014 


1 


125 


DEFB lCB,R+X,Z,STR00l/4 ; »» STROOl 


OOOC 


121 


127 


DD LA,D,RAMF,0R,DZ,5,X,0 ?LA,R5<0 


OOOC OC5F5000 


1 


128 


DEFB LA+D,RAMF+OR+DZ,5$16+X,0 


0010 


122 


130 


DD NONE, RI, NOP, OR,DZ,X,X,X 


0010 021F0000 


1 


131 


DEFB N0NE+RI,N0P+OR+DZ,X$ 16+X,X 


0014 


123 


133 


DD LA,D,RAMF,OR,DZ,5,X,l 


0014 OC5F5001 


1 


134 


DEFB LA+D ,RAMF+OR+DZ , 5 If 16+X,1 


0018 


124 


136 


DD N0NE,RI,NOP,OR,DZ,X,X,X 


0018 021F0000 


1 


137 


DEFB N0NE+RI,N0P+OR+DZ,X f 16+X,X 


001C 


125 


139 


DD LA,D,RAMF,OR,DZ,5,X,2 


001C OC5F5002 


1 


140 


DEFB LA+D , RAMF+OR+DZ , 5 |f 16+X , 2 


0020 


126 


142 


DD N0NE+2OH,RI,N0P,OR,DZ,X,X,X ; frflSTB 


O020 221F0000 


1 


143 


DEFB N0NE+2OH+RI,NOP+OR+DZ,Xfl 16+X,X 


0024 


127 


145 


DD LA f D,RAMF # OR,DZ, 5,X, 3 


0024 OC5F5003 


1 


146 


DEFB LA+D, RAMF+OR+DZ, 5 16+X, 3 
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0028 

0028 421POOOO 
002C 

002C 0C5F5004 
0030 

0030 621F0OOO 
0034 

0034 OC5F5005 
0038 

0038 821F0000 
003C 

003C OC5F5006 
0040 

0040 A21F0O0O 
0044 

0044 0C5F5007 
0048 

0048 C21F0000 
0O4C 

004C 1C20008E 



128 148 

1 149 

129 151 
1 152 

130 154 

1 155 

131 157 
1 158 

132 160 



1 

133 
1 

134 
1 

135 
1 

136 
1 

137 
1 



161 
163 
164 
166 

167 
169 
170 
172 

173 
175 
176 



DD N0NE+40B,RI,N0P,0R,DZ,X,X,X ; iJSTB 

2«« 

DEFB NCNE+4OH+RI,N0P+OR+DZ,Xfl 16+X,X 
DD IA,D,RAMF,OR,DZ,5,X,4 
DEFB LA+D , RAMF+OR+DZ , 5 16+X,4 
DD N0NE+6OH,RI,N0P,GR,DZ,X,X,X j USTB 

31|fr 

DEFB N0NE+6OH+RI,N0P+OR+DZ, X ft 16+X,X 

DD IA,D,RAMF,OR,DZ,5,X,5 

DEFB LA+D , RAMF+OR+DZ , 5 1f 16+X,5 

DD NQNE+80H,RI,N0P,GR,DZ,X,X,X ;i#STB 



DEFB N0NE+80H+RI ,N0P+0R+DZ , X # 16+X , X 

DD LA,D,RAMF,OR,DZ,5,X,6 

DEFB LA+D,RAMFK>R+DZ,5fl 16+X, 6 

DD NONE*OAOH,RI,NOP,OR,DZ,X,X,X 1\STB 

DEFB NGNE+0A0H+RI # N0P+OR+DZ,X{ 16+X,X 
DD IA,D,RAMF,0R,DZ,5,X,7 
DEFB LAyD,RAMF+0R+DZ,5fl6+X,7 
DD N0NE+OCOH,RI,N0P,0R,DZ,X,X,X ;<flSTB 

6« 

DEFB N0NE+OC0H+RI,N0P+OR+DZ # Xt 16+X,X 
BM R,X,X,DIAGCN 

DEFB lCH,R+X,X,DlAGCN/4 ; »» DIAGCN 



0050 

0050 1C008069 
0054 

0054 145F5040 
0058 

0058 1O450002 
005C 

005C 1C20401B 
0060 



139 
1 

140 
1 

141 
1 

142 
1 

143 



179 STR001 

180 

182 

183 
185 
186 
188 
189 
191 



BM X,X,RESET,RST000 ; TO RESET IF FLAG ON 
DEFB lCH,X+X,RESET,RSTO0O/4 ; »» RSTOOO 
DD LAE,D,RAMF,OR,DZ,5,X,40H ;EA,ET,LA, 
R5<0 , EC<1 

DEFB LAE+D , RAMF+0R4DZ , 5 ^ 16+X,40H 
DD HA,D,RAMF,ADD,DA,O,0,2 ;HA,R0<R0+2 
DEFB HA+D , RAMF+ADD+DA , 0 \ 16+0,2 
BM R,X,Z,STR000 ;SKIP 2 IF S/ef 0 
DEFB lCH,R+X,Z,STR000/4 ; »» STROOO 
DD E,D,N0P,0R,DZ,X,X,60H ;ET<1 PULSE ET 
WHILE 
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0060 181P0O6O 


1 


192 


DEFB E+D,NOP+OR+DZ,Xfc 16+X,60H 


0064 


144 


194 


DD E,D,N0P,0R,DZ,X,X,40H ?ET<0 -EC STAYS 1 


0064 181F0040 


1 


195 


DEFB E+D,NQP-K>R+DZ f X| 16+X,40H 


0068 


145 


197 


DD NGNE,X,NOP,X,X,X f X,X ;NOP TO EXTEND EC 


0068 00000000 


1 


198 


DEFB N0NE+X,NOP+X+X,X$ 16+X,X 


006C 


146 


200 STROOO DD LAE,D,RAMF,OR,DZ, 5,X,0 ;EA,EC,ET,LA, 








R5<0 


006C 145F5000 


1 


201 


DEFB LAE+D f RAMF+OR+DZ , 5 $ 16+X,0 


0070 


147 


203 


DD NONE,RI f RAMF|OR,DZ,l # X,X ?Rl<STATE/TIME 








THIS S/C 


0070 025F1000 


1 


204 


DEFB NONE+RI , RAMF+OR+DZ # 1 fc 16+X,X 


0074 


148 


206 


BM R,S,HZ,0 78 WAY BRANCH TO SSSOOOO 








IF SSS f 0 


0074 iC302000 


1 


207 


DEFB lCH,R+S f BZ,0/4 j »» 0 


0078 


149 


209 


BM R,X,ER, START 7 TO START IF ER=0 IE NO 








REQUEST 


0078 1C200200 


1 


210 


DEFB 1CH , R+X , ER , START/4 j »» START 


007C 


150 


212 


DD R0 # D,RAMF,GR,DZ,1,X,2FB ;RAM0,R^<2VH; 








SET STATE 1 AND TIME-OUT VALUE 


007C 045F102F 


1 


213 


DEFB RO+D , RAMF-K)R+DZ , 1 f 16+X,2FH 



777 BM R,X,X,ST1000 ; BRANCH TO THE STATE 1 ENTRY 
PT ; 7 DROP THROUGH 
7 EITHER THIS' BRANCH OR THE 8 WAY BRANCH 3 STMTS 
? BACK 

? CAUSES AN ADVANCE TO ADDRESS SSSOOOO (S«=STATE) 
; WITH EA,EC,ET,LA,R5=0: RO,HA=KKKKKKKO WHERE 
; K IS THE SUB-CHANNEL; Rl , RAMO (K) =SSSOWW WHERE 
; SSS IS THE STATE AND WW IS THE INITIAL VALUE 
7 OF THE TIME-OUT. 

7 ::::::::::::::::::::::::::::::::::::::::: ::::: 
0080 159 223 ORG 80H 7 WORD ADDRESS 20H, ENTRY FOR 

STATE 1 

7 STATE 1: READING BUT NOT YET READ SYN CHARACTER 
0080 161 225 ST1000 BPT 

0080 00000000 1 226 BM R r X,ER,STlOOl 7 TO ST1001 IF ER=0 IE 

NO REQUEST 



i I 

f • « * 
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0084 

0084 1C20O228 
0088 

0088 0C5F5002 
00BC 

008C O29F30OO 



0090 

0090 041C0300 
0094 

0094 000D0315 
0098 

0098 1C204028 
009C 

009C 0O451120 
OOAO 

OOAO OC5F5000 
00A4 

00A4 074C1100 



00A8 

00A8 1C201000 
OOAC 

OOAC 045F1060 
OOBO 

OOBO 1C20OO00 



162 228 DEFB lCH,R+X,ER,ST100l/4 ; »» ST1001 
1 229 DD R0,D,RAMF,0R,DZ,1,X,2FH 

163 231 DD LA,D,RAMF,OR,DZ,5,X,2 ;R5,LA<2 
1 232 DEFB LA+D,RAMF-K)R+DZ,5tl6+X,2 

164 234 DD N0NE,RI,RAMD,0R,DZ,3,X,X jR3<ED, HI 7 

BITS OF RAM2(K) 
I 235 DEFB NONE+ RI ,RAMD+OR+DZ , 3 ♦ 16+X , X 

; SHIFTS CONTENTS OF RAM2(K) DOWN ONE PLACE WITH 
-THE DATA BIT ED ENTERING IN BIT 7 

167 239 DD R0,X,N0P,0R,ZA,X,3,X ;RAM2(K)<R3 

UPDATE RAM 

1 240 DEFB RO+X , NOP+OR+ZA , X $ 16+3 , X 

168 242 DD NONE,D,NOP,SUBR,DA,X,3,15H j SUBTRACT 

SYN CHAR 

1 243 DEFB NONE+D,NOP+SUBR+DA,XJl6+3,15H 

169 245 BM R,X,Z,ST1001 ;SKH> 1 IF |SYN 

1 246 DEFB lCH,R+X,Z,STl001/4 | »» STlOOl 

170 248 DD N0NE,D # RAMF,ADD # DA,l r l#20H ;Rl<STATE 

2, TIME SAME 

1 249 DEFB NONE+D,RAMF+ADD+DA,l#16+l,20H 

171 251 STlOOl DD LA,D,RAMF,OR,DZ, 5, X,0 ,R5,LA<0 
1 252 DEFB LA+D,RAMF40R+DZ,5fl6+X,0 

172 254 DD R0,T,RAMF,SUBR,ZA,1,1,X i™** Rl,RAMO 

IF T=l 

1 255 DEFB RO-W,RAMF+SUBR+ZA,lf 16+1, X 

; REDUCE TIME OUT VALUE BY ONE IF THIS IS A TIMER 
; CYCLE 

174 258 BM R,X,LZ, START jTO START IF NOT TIMED 

OUT 

I 259 DEFB lCH,R+X,LZ,START/4 ; »» START 

175 261 ST1002 DD RO,D,RAMF,0R,DZ, 1,X,60H ; STATE 3 
1 262 DEFB RO+D , RAMF+OR+DZ , ltf 16+X , 60H 

176 264 BM R # X f X, START ;T0 START 

I 265 DEFB lCB,R+X f X, START/4 ; »» START 



; CONTINUATION OF STATE 5 CODE FOR ACK 2 
; (LOGICAL ERROR) 
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00B4 

00B4 OC5F5007 
OOB8 

OOB8 041P00C0 
OOBC 

OOBC OC5F5006 
OOCO 

OOCO O41F0OC9 
O0C4 

OOC4 OC5F5005 
OOC8 

OOC8 041P00E1 

oocc 

OOCC OC5F5004 
OODO 

OODO 041FOOE4 
OOD4 

O0D4 005F6004 
OOD8 

00D8 1C2000A7 



0100 



0100 

O100 00000000 
0104 

0104 1C200228 
0108 

0108 OC5F5001 
010C 

010C 025F2000 



179 269 ST5003 
1 270 

180 272 
1 273 

181 275 
1 276 

182 278 
1 279 

183 281 
1 282 

184 284 
1 285 

185 287 
1 288 

186 290 

1 291 

187 293 

1 294 

188 296 
1 297 



; 

It: 



DD LA ,D,RAMF, OR, DZ, 5, X,7 ?LA,R5<7 

DEFB LA+D,RAMF+OR+DZ,5ll6+X,7 

DD R0,X,N0P,0R,DZ,X,X,OCOB 

DEFB R0+X,N0I4OR+DZ,X<16+X,0C0H 

DD LA,D,RAMF,OR,DZ,5,X,6 

DEFB LA+D,RAMF+OR+DZ,5tl6+X,6 

DD R0 I X,N0P # 0R,DZ,X,X,0C9H 

DEFB RCH0(,NOP4OR+DZ,Xfl6+X,OC9H 

DD LA,D,RAMF,OR,DZ,5,X,5 

DEFB IA+D,RAMF40R+DZ,5tl6+X,5 

DD R0,X,N0P,0R,DZ,X,X,0E1H 

DEFB ROfX,N0P40R+DZ r Xtl6+X,0ElB 

DD LA,D,RAMF,0R,DZ,5 ,X,4 

DEFB LA+D , RAMF+OR+DZ , 5f 16+X , 4 

DD R0,X,N0P,0R,DZ,X,X,0E4H ? ABOVE CODE 

FOR DAH-DI-DAH TONE 

DEFB RO+X,NOP+CR+DZ,Xtl6+X,OE4H 

DD NQNE,D,RAMF,OR,DZ,6,X,4 ;R6<4 START 

f^PTT.T. 

DEFB NONE+D r RAMF-K»+DZ,6frl6+X,4 

BM R,X,X,ST5002 ;T0 EXIT ROUTINE 

DEFB lCH,R+X,X,ST5002/4 ; »» ST 5002 



191 301 ORG 100H jWQRD ADDRESS 40H r ENTRY FOR 

STATE 2 

; STATE 2: READING AFTER DETECTION OF SYN 

193 303 ST2000- BPT 

1 304 BM R,X r ER,ST1001 jTO STlOOl IF NO REQUEST 

194 306 DEFB lCH,R+X,ER,ST100l/4 ? »» STlOOl 
1 307 DD R0,D,RAMF,0R,DZ # 1,X,4FB 

195 309 DD LA,D,RAMF,0R,DZ,5,X,1 ;R5,LA<1 (BIT/ 

CELL BYTE) 

1 3lO DEFB LA+D , RAMFHOR+DZ , S\ 16+X , 1 

196 312 DD NONE r RI,RAMF,OR,DZ,2,X,X,;R2<BC 
1 313 DEFB NONE+RI#RAMF-fOR+DZ, 2U6+X # X 
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OHO 

OHO O05C620O 
0114 

0114 00452210 
0118 

0118 1C200848 
011C 

011C 00452281 
0120 

0120 041C0200 
0124 

0124 0C1C0600* 
0128 

0128 O29F30OO 
012C 

012C O41C03OO 
0130 

0130 OC5F5000 
0134 

0134 074C1100 
0138 

0138 1C00102B 
013C 

013C 001C0200 
0140 



197 315 

1 316 

198 318 

1 319 

199 321 
1 322 

200 324 

1 325 

201 327 ST2001 

1 328 

202 330 

1 331 

203 333 

1 334 

204 336 

1 337 

205 339 
1 340 

'206 342 

1 343 

207 345 

1 346 

208 348 

1 349 

209 351 



DD N0NE,X,RAMF,0R,ZA,6,2,X ;R6<R2 
WORK REG 

DEFB N0NE+X,RAMF+0R+ZA,6U6+2,X 

DD N0NE,D,RAMF,ADD,DA,2,2,10B;R2<R2+lOH 

NEXT BIT 

DEFB NONE+D ,RAMF+ADD+DA , 2 1 16+2 , iOH 
BM R,X,F3H,ST200l ,SKIP IF R2 still <=*7 
DEFB lCB,R+X,F3H,ST2001/4 ; »» ST2001 
DD NONE,D,RAMF,ADD f DA, 2, 2 f 81B ; ELSE TO 
BITO NEXT CELL 

DEFB NONE+D , RAMF+ADD+DA , 2| 16+2 9 81H 
DD R0,X,N0P,0R,ZA,X,2,X ;RAM 1<R2 
UPDATE RAM 

DEFB R0+X,N0P+0R+ZA,X#16+2,X' 

DD LA,X,N0P,0R,ZA,C,6,X ;LA<R6 IE LA IS 

CELL BEFORE UPDATE 

DEFB LA+X,N0P+OR+ZA,Xll6+6,X 

DD N0NE,RI,RAMD,0R,DZ,3,X,X ;R3<ED,HI 7 

BITS OF BYTE C 

DEFB NONE+RI,RAMD+OR+DZ,3!l6+X,X 

DO R0,X,N0P,0R,ZA,X,3,X ;RAMC<R3 UPDATE 

BYTE C 

DEFB R0+X,N0P4OR+ZA,Xll6+3,X 

DD LA,D,RAMF,0R,DZ,5,X,0 ;R5,LA<0 

DEFB LA+D,RAMF+0R+DZ,5|16+X,0 

DD R0,T,RAMF,SUBR,ZA,1,1,X yDECR Rl,RAM0 

IF T=l (TIMER CYCLE) 

DEFB RO+T , RAMF+SUBR+ZA , 1U6+1 , X 

BM X,X,LZ,ST1002 ?T0 ST1002 (SET STATE 3) 

IF TIMED OUT 

DEFB lCB,X+X,LZ,STl002/4 ? »» ST1002 

DD N0NE,X,N0P,0R,ZA,X,2,X ;SET STATS 

FOR R2 (UPDATE BC BYTE) 

DEFB N0NE+X,N0P4OR+ZA,X|16+2,X 

BM R r X,F3L, START ;T0 SATRT IF CELL STILL 

<=7 
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0140 1C200400 


1 


352 


DEFB 1CH , R+X , F3L , START/ 4 ; »» START 


0144 


210 


354 


DD R0,D,RAMF,ADD,DA,1,1,20H ? STATE 3, 








TIME SAME 


0144 04451120 


1 


355 


DEFB RO+D,RAMF+ADD+DA,l*16+l,20H 


0148 


211 


357 


BM R,X,X, START ;T0 START 


0148 1C200000 


1 


358 


DEFB 1CH , R+X , X , START/ 4 ? »» START 


0180 


213 


361 


ORG 180H ;W0RD ADDRESS 60H, ENTRY 








FOR STATE 3 


• 




; STATE 3: READY FOR Z80 TRANSFER 


0180 


215 


363 ST3000 


BPT 


0180 00000000 


1 


364 


DEFB 0,0,0,0 ;PATCHABIiE B/PT 


0184 


216 


366 


DD N0NE,X,N0P,0R,ZA,X,15,X ;STATS OF R15 


0184 001C0F00 


1 


367 


DEFB NONE+X,NOP-K)R+ZA,Xtl6+15,X 


0188 


217 


369 




0188 1C000800 


1 


370 


DEFB 1CH , X+X , F3B , START/ 4 ; »» START 


018C 


218 


372 


DD N0NE,X,RAMF,0R,ZA,14,0,X ;R14<R0 COPY 








S/C 


018C O05CE00O 


1 


373 


DEFB NONE+X,RAMF+OR+ZA,14tl6+0,X 


0190 


219 


375 


DD N0NE,D,RAMF,0R,DZ,13,X,0 ;R13<0 ALL 8 








CELLS ARE XFERED 


0190 005FD000 


1 


376 


DEFB NONE+D,RAMF+<3R+DZ,13{{l6+X,0 


0194 


220 


378 


DD LA,D,RAMF,0R f DZ,5,X,0 ;R5,LA<0 


0194 OC5P5000 


1 


379 


DEFB LA+D,RAMF+0R+DZ,5fl6+X,O 


0198 


221 


381 


DD R0,D,RAMF r ADD # DA,l,l,20H ; STATE 4 








INTO RAMO, TIME SAME 


0198 04451120 


1 


382 


DEFB RO+D , RAMF+ADD+DA , H| 1 6+1 , 20H 


019C 


222 


384 


DD NONE,D,RAMF,OR,DZ,15,X,80H fSET R15 








BUSY 


019C OO5FF08O 


1 


385 


DEFB NONE+D r RAMF+OR+DZ,15fl6+X f 80B 


OlAO 


223 


387 


BM R,X,X,START jTO START 


01A0 1C200000 


1 


388 


DEFB 1CH,R+X,X, START/4 ; »» START 



THE RESET ROUTINE IS FITTED IN HERE SINCE THE 
STATE 3 PROCESSOR IS THE SHORTEST 
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01A4 

01A4 O0O0OOOO 
01A8 

01A8 18640000 
01AC 

01AC 101C0000 
01B0 

01BO OC2400O0 
01B4 

01B4 041FOOOF 
01B8 

01B8 OC5F5001 
01BC 

01BC 041F0O02 
01C0 

01CO OO5F4006 
01C4 

OlC4. 0C5F5002 
01C8 

01C8 041F0000 
01CC 

01CC OC455501 
01D0 

01D0 004 D4 400 
01D4 

01D4 1C204072 
01D8 



; RESET 

; 

230 396 RSTOOO 
1 397 

231 399 
1 400 

232 402 
1 403 

233 405 RST001 
1 406 

234 408 

1 409 

235 411 
1 412 

236 414 



ROUTINE: 



1 415 

237 417 

1 418 

238 420 
1 421 

239 423 RST002 

1 424 

240 426 

1 427 

241 429 

1 430 

242 432 
1 433 

243 435 



BPT 

DEFB 0,0,0,0 ; PATCHABLE B/PT 

DD E,X,RAMF,AND,ZA,0,X,X ;E,RO<0 

DEFB E+X,RAMF+AND+ZA,0fl6+X,X 

DD HA,X,NOP,OR,ZA,X,0,X ?HA<RO IE 0 

DEFB HA+X,NOP40R+ZA,Xtl6-K>,X 

DD LA,X,NOP,AND,ZA,X,X,X ;LA<0 

DEFB LA+X,N0P+AND+ZA,Xtl6+X,X 

DD RO,D,N0P,OR,DZ,X,X,OFH yRAMO< STATE O, 

T/0=15 

DEFB R0+D,N0P-K)R+DZ,xi 16+X,0FH 

DD LA,D,RAMF,0R,DZ,5,X,1 ;LA,R5<1 

DEFB LA+D l RAMF+OR+DZ,5tl6+X / l 

DD R0,D,N0P,OR,DZ,X,X,O2H :RAMl<2 SET 

BIT/CELL BYTE 

DEFB RO+D,NOP+OR+DZ,X|16+X,02H 
DD N0NE,D,RAMF,0R,DZ,4,X,6 ;R4<6 COUNTER 
FOR REMAINING BYTES 
DEFB N0NE+D,RAMF4OR+DZ,4tl6+X r 6 
DD LA,D,RAMF,OR,DZ,5,X,2 ;LA,R5<2 
DEFB IA+D,RAMF+C3R+DZ,5tl6+X,2 
DD RO,D,NOP,OR,DZ,X,X,0 ;RAM(R4)<0 CLEAR 
DATA BYTE 

DEFB RO+D,N0P+QR+DZ,X|16+X,0 
DD LA,D,RAMF f ADD, DA, 5,5,1 ;LA,R5<R5+1 
INC RAM ADDR 

DEFB LA+D,RAMF+ADD+DA,5| 16+5,1 
DD NONE f D,RAMF,SUBR,DA,4,4 ,0 ; DECREMENT 

COUNTER 

DEFB N0NE+D,RAMF+SUBR+DA,4Hl6+4,O 
BM R,X,Z,RSTO02 ;LOOP BACK IF COUNT NOT 0 
DEFB lCH,R+X,Z,RST002/4 ; »» RST002 
DD HA,D,RAMF,ADD,DA,0,0,2 ;HA,RO<RC»2 
NEXT S/CHAN 
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OlD8 10450002 
01DC 

OlDC 1C20406C 
01EO 

OlBO 104D0001 
01E4 

01E4 O05FF0O0 
01EB 

olEB 1C2000EB 



1 

244 
1 

245 



1 

248 



436 
438 

439 
441 



1 442 



247 445 



446 
448 



1 449 



DEFB HA+D , RAMF+ADD+DA , Of 16-K) , 2 

BM R,X,Z,RST0Ol ;OUTER LOOP BACK IF S/C 

NOT 0 

DEFB lCH,R+X,Z,RST001/4 ; »» RSTO01 

DD HA,D,RAMF,SUBR,DA,0,0,1 ;HA,RO BACK TO 

254 SO 

DEFB HA+D,RAMF+SUBR+DA,0|}l6-K),l 

NEXT INCR WILL MAKE 0 
DD NONE,D,RAMF,OR,DZ,15,X,0 ;R15<0 280 
BUSY FLAG CLEAR 

DEFB NONE+D,RAMF+OR+DZ,15tl6+X,0 

BM R,X,X,RST003 ;T0 CONTINUATION OF RESET 

ROUTINE 

DEFB lCH,R+X,X,RST003/4 ; »» RST003 



0200 



O20O 

0200 00000000 
0204 

0204 1C220000 
0208 

0208 001C0F00 
020C 

020C 1C000487 
0210 

0210 OBIOOEOO 
0214 

0214 005DFF08 
0218 



::::s: . ...... 

251 453 ORG 200B fWORD ADDRESS 80H, ENTRY FOR 

STATE 4 
7 STATE 4: Z80 TRANSFER 
455 ST4000 BPT 



253 
1 

254 
1 

255 
1 

256 

.. 1 
257 

1 

258 
1 

259 



456 
458 

459 
461 
462 
464 

465 
467 

468 
470 

471 
473 



DEFB 0,0,0,0 ?PATCHABLE B/PT 

BRDY R,X,RDYI, START ;T0 START IF NOT 

READY FOR INPUT 

DEFB 1CH , R+X+RDYI , 0 , START/ 4 ? »» START 

DD N0NE,X,N0P,0R,ZA,X,15,X ;STATS OF R15 

DEFB N0NE+X,N0P4OR+ZA,XU6+15,X 

BM X,X,F3L,ST4001 ;BR TO ST4001 IF Y=l 

IE S/C BYTE HAS BEEN SENT 

DEFB, lCH,X+X,F3L,ST4001/4 ; »» ST4001 

DD PI,X,N0P,0R,ZA,X,14,X ;SEND R14 to PIO 

A INPUT TO Z80 

DEFB PI+X,N0P-K3R+ZA,XB16+14,X 

DD NONE,D,RAMF,0R,DA,15,15,8 ? SET Y=l TO 

INDICATE S/C SENT 

DEFB NONE+D , RAMF+OR+DA , 15i 16+15 , 8 

BM R,X,X, START ;T0 START 
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0218 1C2000O0 1 

021C 260 

021C OC5C5DOO 1 

0220 261 

0220 0A1F0000 1 

0224 262 

0224 0045DD01 1 

0228 263 

0228 1C200400 1 

022C 264 

022C OC5F5000 1 

0230 265 

0230 045F10A0 1 

0234 266 

0234 1C200000 1 



474 DEFB 1CB , R+X , X , START/ 4 ; »» START 

476 ST4001 DD LA,X,RAMF,OR,ZA,5,13,X ?R5,LA<R13 

CELL FOR XFER 

477 DEFB LA+X,RAMF+OR+ZA,5|16+13,X 

479 DD PI,RI,NOP,OR,DZ,X,X,X ;SEND CONTENTS 
OF CELL TO PIO A 

480 DEFB PI+RI,N0P+OR+DZ,XKl6+X,X 

482 DD NONE,D,RAMF,ADD,DA,13,13,l ;INCR R13 
TO NEXT CELL 

483 DEFB N0NE+D,RAMF+ADD+DA,13H 16+13,1 

485 BM R,X,F3L, START ;TO START IF CELL 
STILL <=7 

486 DEFB 1CH , R+X ,F3L, START/4 ; »» START 

488 DD LA,D,RAMF,0R,DZ,5,X,0 ;R5,LA<0 ADDRESS 
S/T BYTE 

489 DEFB LA+D , RAMF+OR+DZ , 5| 16+X , 0 

491 DD R0,D,RAMF,0R,DZ,1,X,0A0H ;Rl,RAM0<A0 
IE STATE 5 

492 DEFB R0+D,RAMF-K)R+DZ,lil6+X,0A0H 

494 BM RfXjXjS'TftRT ;T0 START 

495 DEFB 1CH , R+X f X t START/ 4 ; »» START 
, REGISTER LOG-OUT PART OF DIAGNOSTICS 



0238 


268 


498 DIAGCN 


BPT 


0238 00000000 


1 


499 


DEFB 0,0,0,0 jPATCHABLE B/PT 


023C 


269 


501 


DD NONE,X,N0P,OR,ZA,X,O,X ?R0 


023C OOICOOOO 


1 


502 


DEFB NCNE+X,N0P+0R+ZA,X!16-K),X 


0240 


270 


504 


DD N0NE,X,N0P,0R,ZA,X,1,X ;R1 


0240 001C0100 


1 


505 


DEFB N0NE+X,N0P+0R+ZA,X|16+1,X 


0244 


271 


507 


DD N0NE,X,NDP,0R,ZA,X,2,X ;R2 


0244 001C0200 


1 


508 


DEFB N0NE+X,N0P+0R+ZA,X|16+2,X 


0248 


272 


510 


DD N0NE,X,N0P,0R,ZA,X,3,X ;R3 


0248 001C0300 


1 


511 


DEFB NONE+X,NOP+OR+ZA,XI16+3,X 


024C 


273 


513 


DD NONE,X,N0P,0R,ZA,X,4,X ;R4 


024C 001C0400 


1 


514 


DEFB NONE+X,NOP+OR+ZA,x4l6+4,X 


0250 


274 


516 


DD N0NE,X,N0P,OR,ZA,X,5,X ;R5 


0250 001C0500 


1 


517 


DEFB N0NE+X,NOP+0R+ZA,Xfll6+5,X 
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0254 


276 


520 


DD N0NE,X,N0P,0R,ZA,X,12,X ;R12 


0254 OOICOCOO 


1 


521 


DEFB NONE40C,NOP+OR+ZA,XI!16+12,X 


0258 


277 


523 


M> N0NE,X,N0P,0R,ZA,X,13,X ? R13 




1 


524 


DEFB NONE+X # KOP-K»+ZA / xn6+13 # x' 


025C 


278 


526 


DD N0N£,X,N0P,Oft,ZA,X,14,X ;R14 m 


025C 001C0E00 


1 


527 


DEFB NONE4X f NOP-fOR+ZA,X|16+14,X 


0260 


279 


529 


DD N0NB,X,NOP,OR,ZA,X,15,X ,R15 


0260 OOICOFOO 


1 


530 


PEFB N0NE+X,N0P4OR+ZA,xU6+15,X 


0264 


280 


532 


BM R,X,X,STR001 


0264 1C200014 


1 


533 


DEFB lCB,R+X,X,STR001/4 ; »» STR001 


0280 




• ••••• a 


: - J j :: i : :t ... • 


282 


536 


ORG 280H ;WORD ADDRESS AOH, ENTRY FOR 








STATE 5 






; STATE 


5: WAITING FOR ACKNOWLEDGMENT FROM ZBO 


0280 


284 


538 ST5000 


BPT 


0280 00000000 


1 


539 


DEFB 0,0,0,0 ;PATCHABLE B/PT 


0284 


285 


541 


BRDV R,X,RDYA, START ;T0 START IF PIO 








OUTPUT NOT READY 


0284 1C210000 


1 


542 


DEFB lCH,R+X+RDYA,0,START/4 ? »» START 


0288 


266 


544 


DD N0NE,P0D,RAMF,aR,DZ,12,X,0 ;R12<ACK 








CODE 


0288 015POOOO 


1 


545 


DEFB N0NE+PGD,RAMF-K)R+DZ,12fl6+X,0 


028C 


287 


547 


BM R,X,Z,ST5001 ?T0 ST5001 IF NOT 0 (OK) 


028C 1C2040AD 


1 


548 


DEFB lCH,R+X,Z,ST500l/4 ; »» ST5001 


0290 


288 


550 


DD LA,D,RAMF,OR,DZ,5,X,7 ;LA,R5<7 START 








CELL FOR ACK TONE 


0290 OC5F5007 


1 


551 


DEFB LA+D,RAMF4<3R+DZ,5U6+X f 7 


0294 


289 


553 


DD RO,X,NOP,OR,DZ,X,X,OEOH jOK TONE CODE 


0294 041F00E0 


1 


554 


DEFB RO*X,N0P+OR+DZ,X|16+X,OE0H 


0298 


290 


556 


DD NONE,D,RAMF,OR,DZ,6,X,7 ;R6<7 


0298 005F6007 


1 


557 


DEFB N0NE+D,RAMF+0R+DZ,6|16+X,7 






? EXIT ROUTINE FROM THIS SECTION 


029C 


292 


560 ST5002 


DD IA,D,RAMF,0R,DZ,5,X,1 ;LA,R5<1 


029C OC5F5001 


1 


561 


DEFB LA+D,RAMF-K>R+DZ,5|16+X f 1 


02A0 


293 


563 


DD R0,X,N0P,0R,ZA,X,6,X ; BIT/CELL FOR 








ACK T0NE<R6 


02A0 041CO60O 


1 


564 


DEFB R0+X,N0P4OR+ZA,X|16+6,X 
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02A4 


294 


566 


DD LA.D RAMF.OR.DZ.5.X.O ?LA.R5<0 


02A4 OC5F5000 


1 


567 


DEFB W+D,RAflF4OR+DZ,5fl6+X,0 


02A8 


295 


569 


DD NONE,D,RAMF,OR,DZ,15,X,0 ;R15<0 280 








FLAG UNBUSY 


02AB 0O5FF0O0 


1 


570 


DEFB N0NE+D,RAMF4OR+DZ,15|16+X r O 


02AC 


296 


572 


DD R0,X,N0P,0R,DZ,X,X,0C0H ;SET STATE i 


02AC 041F00C0 


1 


573 


DEFB R0+X,N0PKB+DZ f X|16+X,0C0H 


02BO 


297 


575 


BM R,X,X, START ;T0 START 


02BO 1C2OOOO0 


1 


576 


DEFB 1CH , R+X , X , START/4 J »» START 






:IF ACK CODE NOT OK (0) 


UxrSfi 




579 ST5001 


DD NONE. D.NOP.SUBR.DA.X. 12.0 ; STATS OF 










02B4 00QDUC00 


X 


DO\J 


IYFFR NONE+D N0P+ST1BR+DA.X , H6+12 ,0 


02B8 


300 


DOX 


t»m by? cT^nrn -to stsoo3 if to te 








/iWJV X 


02B6 1CZ0402D 






DEFB 1CH R+X.Z-ST5003/4 : »» ST5003 


02BC 


JUX 






OxfcH- UL.DJ: DUU / 


± 


586 


DEFB LA+D,RAMFK)R+DZ,5|tlo+X> 7 


UxL-V 




588 


DD RO,X,NOP,OR,DZ,X,X,88H 




1 

X 


589 


DEFB RO+X,NOPKJR«Z,Xlfl6+X,88H 


r\9rM 




591 


DD LA,D,RAMF,OR,DZ,5 f X,6 




1 

X 


592 


DEFB LA+D,RAMF+OR+DZ,5|16+X,6 






594 


DD RO,X,NOP,OR,DZ # X,X,88H 


U/LtJ U*ixx\AJOO 


1 
J. 


595 


DEFB RO+X,N01HOR+DZ f X|16+X # 88H 


02CC 




597 


DD LA,D r RAMF,0R,DZ f 5,X f 5 


02CC OCOfoOOO 


X 


598 


DEFB LA+D,RAMF4CR+DZ # 5|16+X,5 


O2D0 


306 


600 


DD RO,X,NOP,OR,DZ,X,X,88H 


O2D0 041P0088 


1 


601 


DEFB RDfX,NaP40R+DZ,Xl|16+X,88H 


02D4 


307 


603 


DD LA,D,RAMF,QR,DZ,5,X,4 


02D4 OC5F5004 


1 


604 


DEFB LA+D,RAMF-K3R+DZ,5ri6+X,4 


02D8 


308 


606 


DD RO,X,NOP,OR,DZ,X,X,88H ; ABOVE LOADS 








RAPID BURST CODE 


02D8 041F0088 


1 


607 


DEFB RO+X,NOP-K)R4DZ,Xil6+X,88H 








FOR PHYSICAL ERROR 


02DC 


310 


610 


DD NONE,D,RAMF,OR,DZ,6,X,5;R6<4 START 



CELL OF BURST 
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02DC 005F6005 
O2K0 

02EO 1C2000A7 



1 

311 
1 



611 
613 
614 



0300 



0300 

0300 oooooooo 
0304 

0304 1C 200100 
0308 

0308 OC5F5001 
030C 

030C 025F2000 
0310 

0310 005C6200 
0314 

0314 00452210 
0318 

0318 1C2008C8 
031C 

031C 00452281 
0320 

0320 041C0200 
0324 

0324 0C1C0600 
0328 

0328 025F3000 



; 



DEFB NONE+D , RAMF+OR+DZ, 6< 16+X , 4 
BM R,X,X # ST5002 ;TQ EXIT RTM 
DEFB lCH,R+X,X,ST5O02/4 ; »» ST5002 
OF THIS ROUTINE FOLLOWS STATE 1 CODE 



-315: 619 



317 
1 

318 
1 

319 
1 

320 
1 

321 
1 

322 
1 

323 
1 

324 
1 

325 
1 

326 
1 

327 
1 



; STATE 6 
621 ST6000 
622 
624 

625 
627 
628 
630 

631 
633 
634 
636 

637 
639 
640 
642 

643 

645 ST6001 

646 
648 

649 
651 
652 



::::::::::::::: ::::::r::::r:::r ::::::::: : 
ORG 300H ?WGRD ADDRESS COH, ENTRY FOR 
STATE 6 

: ACKNOWLEDGING TO DEVICE 
BPT 

DEFB 0,0,0,0 ;PATCHABLE B/PT 

BM R,X,TT, START ;T0 START IF T=0 IE NOT 

TIMER CYCLE 

DEFB lCH,R+X,TT,START/4 ; »» S3BRT 
DD LA,D,RAMF,0R,DZ,5,X,1 ;R5,LA<1 
DEFB LA+D,RAMF+OR+DZ,5|16+X,l 
DD N0NE,RI,RAMF,0R,DZ,2,X,X |R2<RAM 1 
IE BIT/CELL 

DEFB NONE+RI,RAMF+OR+DZ,2ll6+X,X 

DD N0NE,X,RAMF,OR,ZA,6,2,X ;R6<R2 

DEFB NONE+X , RAMF+OR+ZA, 6 1 16+2 , X 

DD NONE,D,RAMF,ADD,DA,2,2,10H jR2<R2+lOH 

NEXT BIT 

DEFB NONE+D , RAMF+ADD , DA+2 1 16+2 , 10H 
BM R,X,F3H,ST6001 ;SKIP IF BIT <=7 
DEFB lCH,R+X,F3H,ST6001/4 j »» ST6001 
DD NONE,D,RAMF,ADD,DA,2,2,8lH jBITO NEXT 
CELL 

DEFB N0NE+D,RAMF+ADD,DA+2tfl6+2,8lH 

DD RO,X,N0P,0R,ZA,X,2,X ;RAM KR2 UPDATE 

BC 

DEFB RO+X,NOP-K>R+ZA,*X|16+2,X 

DD LA,X,N0P,0R,ZA,X,6,X ?LA<R6 IE LA<CELL 

BEFORE UPDATE 

DEFB LA+X,NOP-K)R+ZA,X|16+6,X 

DD N0NE,RI,RAMF,0R,DZ,3,X,X ;R3^YTE C 

DEFB NONE+RI , RAMF+OR+DZ , 3| 16+X , X 
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032C 328 654 

032C 18250380 1 655 

0330 329 657 

O330 OODC3300 1 658 

0334 330 660 

0334 O4100300 1 661 

0338 331 663 

0338 OC5F5000 1 664 

033C 332 666 

033C 001C0200 1 667 

0340 333 669 

0340 1C200400 1 670 

0344 334 672 

0344 045F10EO 1 673 

0348 335 675 

0348 1C200000 1 676 



0380 339 

0380 00000000 1 

0384 340 

0384 O41FO0QF 1 

0388 341 

0388 OC5F5001 1 

038C 342 



0380 337 679 



? STATE 7 
681 ST7O00 
682 
684 

685 
687 
688 
690 



038C 041F0002 1 691 
0390 343 693 

O390 005F4006 1 694 



DD E,D,N0P,AND,DA,X,3,B0H ;EA<BIT7 OF R3 
DEFB E+D,NOP+AN0+DA,Xll6+3,8OH 
DD N0NE,X,RAMU,OR,ZA,3,3,X ;R3<SHIFT 
LEFT (R3) 

DEFB NONE+X,RAMU-K)R+ZA,3U6-f3,X 

DD RO,X,NOP,OR,ZA,X,3,X;RfiM(C)<R3 UPDATE 

% 

WITH SHIFTED VALUE 
DEFB R0+X,N0P4OR+ZA,Xl|16+3,X 
DD LA,D,RAMF,0R,DZ,5,X,0 fR5,LA<0 
DEFB LA+D,RAMF+OR+DZ,5|16+X,0 
DD N0NE,X,N0P,0R,ZA,X,2,X ?STATS OF R2 
(UPDATED BC) 

DEFB NONE+X,NOP+OR+ZA,X|16+2,X 

BM R,X,F3L, START ;T0 START IF CELL <=7 

DEFB 1CH,R+X,F3L, START/4 ; »» START 

DD RO,D,RAMF,OR,DZ,l,X,OEOH ;SET STATE 7 

DEFB RO+D , RAMF+OR+DZ , It 16+X , OEOH 

BM R,X,X, START ;T0 START 

DEFB 1CH 9 R+X , X , START/4 ? »» START 

»•••••*••••••■••••••••••••••••••••••••••# 

■••••■**••••*»•••••*•*•••*■»«••*••*»«•••• 

ORG 380H ;WORD ADDRESS EOH, ENTRY FOR 

STATE 7 

: CLEARING SUB-CHANNEL FOR NEXT BADGE 
BPT 

DEFB O,0,0,0 ,-PATCHABLE B/PT 

DD RO,D,NOP,OR,DZ,X,X,OFH ; STATE O AND 

FRESH TIME OUT VALUE 

DEFB RO+D,NOP40R+DZ,Xtl6+X,OFH 

DD LA # D,RAMF,0R f DZ,5,X,l ;LA,R5<1 

DEFB LA+D,RAMF-K>R+DZ,5|16+X,1 

DD R0,D,N0P,0R,DZ,X,X,2 ;BIT/CELL 

BYTE<02H 

DEFB R0+D,N0P4OR+DZ,Xfl6+X,2 

DD NONE,D,RAMF,OR,DZ,4,X,6 ;R4<6 

DEFB N0NE+D,RAMF4OR+DZ,4fl6+X,6 
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Ann a 

0394 


344 


696 


0394 OC5F5002 


1 


697 


0398 


345 


699 ST7001 


0398 O41FO00O 


1 


700 


039C 


346 


702 


039C 0C455501 


1 


703 


03A0 


347 


705 


03A0 OO4D440O 


1 


706 


03A4 


347 


708 


03A4 1C2040E6 


1 


709 


03A8 


349 


711 


03A8 1C200000 


1 


712 



03AC 


355 


719 


03AC 145P5040 


1 


720 


03BO 


356 


722 


03BO 10450002 


1 


723 


03B4 


357 


725 


03B4 1C2040F1 


1 


726 


03B8 


358 


728 


03B8 181TO060 


1 


729 


03BC 


359 


731 


03BC 181F0040 


1 


732 


03C0 


360 


734 


03C0 00000000 


1 


735 


03C4 


361 


737 


03C4 145F5000 


1 


738 


03C8 


362 


740 


03C8 00000000 


1 


741 


03CC 


363 


743 


03CC OOOOOOOO 


1 


744 



DD LA,D,RAMF,0R,DZ,5,X,2 ;LA,R5<2 
DEFB LA+D,RAMF*OR+DZ,5^16+X,2 
DD R0,D,N0P,OR,DZ,X,X,O ;RAM(C)<0 
DEFB RO+D,NOP+OR+DZ,Xll6+X,0 
DD LA,D,RAMF r ADD,DA,5,5,l ;LA,R5<R5+1 
DEFB LA+D , RAMF+ADD+DA , 5f 16+5 , 1 

DD N0NE,D,RAMF,SUBR,DA,4,4,0 ;DECR 
COUNTER 

DEFB NONE +D,RAMF+SUBR+DA,4fi 16+4,0 
BM R,X,Z,ST7001 ;LOOP BACK IF NOT DONE 
DEFB lCH,R+X,Z,ST7001/4 ; »» ST7001 
BM R,X,X,START ;T0 START NOW ALL ZERO 
DEFB 1CH , R+X , X , START/ 4 ; »» START 
;: : ::::::::::: :::::: :ssrs s : ::si : 
; CONTINUATION OF RESET ROUTINE 
; CAUSES A MASKED SCAN OF ALL S/CHANS TO RESET 
; LATCHES ON THE CHANNEL CARDS AFTER POWER ON. 
;CODE IS AS NORMAL BASE SCAN. 

DD LAE,D,RAMF,OR,DZ,5 # X,40H 
DEFB LAE+D,RAMF+0R+DZ # 5U6+X / 40H 
DD HA,D,RAMF,ADD,DA,0,0,2 
DEFB HA+D,RAMF+ADD+DA,0|{16+O,2 
BM R,X,Z,RST004 ;SKIP IF S/C IS NOT ZERO 
DEFB lCB,R+X,Z,RST004/4; »» RST004 
DD E,D,N0P,0R,DZ,X,X,60H 
DEFB E+D,N0P+0R+DZ,Xjtl6+X,60H 
DD E,D,N0P,0R,DZ,X,X,40H 
DEFB E+D,NOP-K)R+DZ,X$16+X,40H 
DD N0NE,X,N0P,X,X,X,X,X 
DEFB NGNE+X,N0P+X+X,X|(16+X,X 
DD LA£,D,RAMF,0R,DZ,5,X,0 
DEFB LAE+D , RAMF+OR+DZ , 5fl 16+X , 0 
BPT 

DEFB 0,0,0,0 ; PATCHABLE B/PT 
BPT 

DEFB 0, 0,0,0 ; PATCHABLE B/PT 
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03D0 


364 


746 


03D0 00000000 


1 


747 


03D4 


364 


749 


03D4 00000000 


1 


750 


03D8 


366 


752 


03D8 00000000 


1 


753 


03DC 


367 


755 


03DC 00000000 


1 


756 


03E0 


368 


758 


03E0 00000000 


1 


759 


03E4 


369 


761 


03E4 00000000 


1 


762 


03E8 


370 


764 


03E8 00000000 


1 


765 




J / A 


7fi7 


03EC 0O0O0O0O 


1 


768 


03F0 


372 


770 


03F0 1C0080EB 


1 


771 


03F4 


373 


773 


03F4 1C200000 


1 


774 


03F8 


374 


776 



BPT 

DEFB 0,0,0,0 ;PATCHABLE B/PT 
BPT 

DEFB 0,O f O,0 ; PATCHABLE B/PT 
BPT 

DEFB 0,0,0,0 ? PATCHABLE B/PT ■ 
BPT 

DEFB 0,0,0,0 ;PATCHABLE B/PT 
BPT 

DEFB 0,0,0,0 ; PATCHABLE B/PT 
BPT 

DEFB 0,0,0,0 fPATCHABLE B/PT 
BPT 

DEFB 0,0,0,0 ;PATCHABLE B/PT 
BPT 

DEFB 0,0,0,0 ; PATCHABLE B/PT 

BM X,X,RESET,RST003 ;LOOP UNTIL RESET 

LINE GOES OFF. 

DEFB 1 CH , X+X , RESET , RST0O3/4 ; »» RST003 
BM R,X,X, START ;THEN TO START 
DEFB lCH,R+X,X,START/4 j »» START 
END 
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APPENDIX II 

PCI MOSEEK ROM WATER MDSUX MACRO-80 ASSEMBLER V2.2 

LDC CBJ.OCDE SIMT-NR SOUBOE-SIMr PASS 2 HM25JI RM25JI RM25JI EEL 

i titie pci vasim rom loader 



» 

; MACROS 

5 CDELAY MACRO ;DELAY APPB 1 AWX IF STO CN 

16 IN A,(P101+2) 

2 7 AND 1 

3 8 JR Z.+17 

4 9 ID B,4 

5 10 OH A 

6 11 ID HL,0 

7 12 ID DE,1 

8 13 ADC HL.DE 

9 14 JR NZ,-2 

10 15 DJNZ..-4 =- 

11 16 MEM) 

17 DISP MACRO #N 

1 18 ID A;*N 

2 19 OCT (P101),A 

3 20 MEM) 
21 CSDM MACRO 

1 22 XOR A 

2 23 ID HL.2047 

3 24 ID EE,1 

4 25 ADD A, (IX) 

5 26 INC IX 

6 27 OR A 

7 28 SBC HL,DE 

8 29 JR NZ,-8 

9 30 STB (IX) 

10 31 INC IX 

11 32 MEM) 
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33 HALTOZ 


MACRO 




1 


34 


JR Z,+3 




2 


35 


HALT 




3 


36 


MEND 






61 VUxx* 


MAlRU HP, ffN 




1 


oo 
oo 


TT\ A JUJ 




2 


on 
39 


OUT (WP),A 




o 


40 


MEND 


=0050 




42 P101 


EQU 50H 


0000'E3 




9 

44 START 


DI 


0001 




45 


CCIN P101,QFEH 


0001 3EFF 


1 


46 


ID A,QFIH 


0003 D350 


2 


47 


OUT (P101),A 




3 


48 


MEND 


0005 D352 


46 


49 


Arm /thai . o \ a 

OUT (PlOl+2) ,A 


0007 


47 


50 


OWN P10l+1,OCFH 


0007 3ECF 


1 


51 


ID A,0CFH 


0009 D351 


2 


52 


OJT (P101+1),A 




3 


53 


MEND 


0005 


48 


54 


OCJIN PlOl+1,0 


0O0B 3E00 


1 


55 


ID A,0 


000D D351 


2 


56 


CUT (P101+1),A 




3 


57 


MEND 


ooor 


49 


58 


OUM P101+3,OCFH 


000F 3ECF 


1 


59 


ID A,0CFH 


0011 D353 


2 


60 


COT (P101+3),A 




3 


61 


MEND 


0013 


50 


62 


cum pioi+3,-i 


0013 3EEF 


1 


63 


ID A,-l 


0015 D353 


2 


64 


OUT (P101+3),A 




3 


65 


MEND 


0017 ED210000 


51 


66 


ID 1X,0 
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00IB 


52 


67 


OOIB 3E00 


1 


68 


OOID D350 


2 


69 




3 


70 


001F 


53 


71 


001F AF 


1 


72 


002021ETO7 


2 


73 


0023 110100 


3 


74 


0026 ED8600 


4 


75 


0029 DD23 


5 


76 


002B B7 


6 


77 


002C ED52 


7 


78 


002E 20F6 


8 


79 


0030 DD9600 


g 


80 


0033 DD23 


10 


ox 




11 








83 
oo 


0035 ORAI 


1 
X 


o^fc 


now 7fi 


o 


OO 




O 


oo 


woo 




87 


0038 3R01 

wwO vJUjV J. 


1 

X 


88 
oo 


003A D350 

\J\J%JS\ X/WWW 


o 


89 

w 




Q 
w 


QO 


003C 

Www 


56 

WW 


Q1 

wx 


Www All 


X 




UUoU ^LrxUY 


2 


93 


0040 110100 


3 


94 


0043 ED8600 


4 


95 


0046 ED23 


5 


96 


0048 B7 


6 


97 


0049 ED52 


7 


98 


004B 2016 


8 


99 


004D ED9600 


9 


100 



DISP 0 
IS A,0 
COT (P101),A 
MEND 

CSDU ROM 0 — LOADER ITSELF 

XQR A 

ID HL.2047 

ID DE,1 

ADD A,(IX) 

INC IX 

DR A 

SBC HL.DE 

JR NZ.-8 

SIB (IX) 

INC IX 

MEND 

HAL3NZ 

JR Z,+3 

HALT 

MEND 

DISP 1 

ID A,l 

our (pioi),a 

MEND 

CSIM EDM 1 — F/G Z80 033E 

XQR A 

ID HL.2047 

ID DE,1 

ADD A, (IX) 

INC IX 

OR A 

SBC HL.EE 

JR NZ.-8 

SUB (IX) 



fit » 
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0050 £023 


10 


101 


mc 


IX 




11 


102 


MEND 




0052 


57 


103 


HAUTNZ 


0052 2801 


1 


104 


JR 


Z.+3 


0054 76 


2 


105 


HALT 






3 


106 


MEND 




0055 


58 


107 


DI8P 


2 


0055 3E02 


1 


108 


ID 


A, 2 


0057 D350 


2 


109 


COT 


(P101),A 




3 


110 


MEND 




0059 


59 


111 


CSIlf 


ROM 2 — B/G Z80 CODE 


0059 AF 


1 


112 


XDR 


A 


005A 21ITD7 


2 


113 


ID 


HL.2047 


005D 110100 


3 


114 


ID 


DE,1 


0060 ID8600 


4 


115 


ADD 


A,(IX) 


0063 ED23 


5 


116 


INC 


IX 


0065 B7 


6 


117 


OR 


A 


0066 ED52 


7 


118 


SBC 


RL.DE 


0068 2016 


8 


119 


JR 


HZ ,-8 


006A ED9600 


9 


120 


SIB 


(IX) 


006D ED23 


10 


121 


INC 


IX 




11 


122 


MEND 




006F 


60 


123 


HALTNZ 


006F 2801 


1 


124 


JR 


Z f +3 


0071 76 


2 


125 


HALT 






3 


126 


MEND 




0072 


61 


127 


DISP 


3 


0072 3E03 


1 


128 


ID 


A, 3 


0074 D350 


2 


129 


COT 


(P101),A 




3 


130 


MEND 




0076 


62 


131 


CSUM 


ROM 3 •— MICRO-CODE 


0076 AF 


1 


132 


XDR 


A 


0077 21EF07 


2 


133 


ID 


RL.2047 


007A 110100 


3 


134 


ID 


DE.l 
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nrtf!60o 

u/ouw 


4 




Aim 






ED23 


5 


136 


INC 


IX 


0082 


B7 


6 


137 


OR 


A 


0083 


ED52 

Jill nJtd 


7 


138 


SBC 


HL.DE 


00R5 




c 

o 




JR 


NZ.-8 


OfiR7 




Q 


140 


SIB 


(IX) 






10 


141 


INC 


IX 






11 


142 


MEND 




OCBC 




63 


143 


HALflNZ 


OffRT 

UUDU 


9R01 


i 
± 


144 


JR 


Z.+3 




/O 


o 


145 


HALT 








O 


146 


MEND 










; END CDF BOM CHECKSUM VE 


Ulnar 




DO 


148 


DISP 1CH 


OCBF 


3E10 


l 


149 


ID 


A.10H 


0091 


D350 


o 


150 


cur 


(P101),A 






Q 
O 


151 


MEND 




0093 


ED210040 


bb 


152 


ID 


IX, 400GB 


0097 


210080 


Of 


153 


ID 


HL.8000H 


009A 


U0100 


bo 


154 


ID 


DE.l 


009D 


3E01 


oy 


155 


ID 


A,l 


009F'CB27 


/o 


156 L1039 


SLA 


A 


00A1 


IE80 


71 


157 


CP 


80H 


0QA3 


2002 


72 


158 


JR 


NZ.L1040-1 


00A5 


3B01 


73 


159 


ID 


A.l 


00A7TD7700 


74 


160 L1040 


ID 


(IX) ,A 


0QM 


ED23 


75 


161 


ETC 


IX 


00AC 


B7 


76 


162 


OR 


A 


OOAD 


ED52 


77 


163 


SBC 


HL.DE 


00AF 


2QEE 


78 


164 

• 


JR 


NZ.L1039-* 


OOBl 


DD210040 


80 


t 

166 


ID 


IX,4000H 


0QB5 


210030 


81 


167 


ID 


HL.8000H 


0QB8 


3E01 


82 


168 


ID 


A,l 
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0QBA'CB27 


83 


169 LL041 


SLA A 


00BC FE80 


84 


170 


CP 80H 


OCHE 2002 


85 


171 


JR NZ.L1042-J 


0000 3E01 


86 


172 


ID A,l 


O0C2'IIBEO0 


87 


173 11042 


CP (IX) 


O0C5 


88 


174 


HALTNZ 


00C5 2801 


1 


175 


JR Z,+3 


O0C7 76 


2 


176 


HALT 




3 


177 


MEND 


O0C8ED23 


89 


178 


INC IX 


00CAB7 


90 


179 


OB A 


O0CBED52 


91 


180 


SBC HL.DE 


OOCD 20EB 


92 


181 


JR NZ,I1041-j 






; END OF BAH TEST 


OOCF 


94 


183 


DISP 21H 


OOCF 3E21 


1 


184 


ID A.21H 


00D1 D350 


2 


185 


COT (P101),A 




3 


186 


MEND 


00D3 110040 


95 


187 


ID DE,400t» 


0QD6 210008 


96 


188 


ID HL,800H 


0OD9 010008 


97 


189 


ID BC,800H 


OODC EEBO 


98 


190 


IDIB ;l 


OGEE ED210O4O 


99 


191 


ID IX.400QH 


0CE2 


100 


192 


CSDM 


O0E2 AF 


1 


193 


2DR A 


0QE3 21EP07 


2 


194 


ID HL.2047 
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0UE6 


110100 


3 


195 


OQEa 


JUUooOO 


A 


4 AS* 

196 






O 


197 


OGEE 


hit 

B7 


6 


198 


OGEF 


ED52 


7 


199 


00F1 


20fD 


8 


200 


00F3 


DuybOO 


9 


201 


00E6 


ED23 


10 


202 






11 


203 


00F8 




101 


204 


0QP8 


2801 


1 


205 


00FA 


76 


2 


206 






3 


207 


00IB 




102 


208 


00IB 




1 


209 


QQJD 


D350 


2 


210 






3 


211 


OOEF 


110048 


103 


212 


0102 


210010 


104 


213 


0105 


010008 


105 


214 


0108 


EDBO 


106 


215 


010A 




107 


216 


010A 


AF 


1 


217 


0103 


21EF07 


2 


218 


010E 


110100 


3 


219 


0111 


ED8600 


4 


220 



ID EE.l 

AED A, (IX) 

INC IX 

CR A 

SBC HL,EE 

JR NZ.-8 

SUB (IX) 

INC IX 
MEND 

mum 

JR Z,+3 

HALT 

MEND 

DISP 22H 

ID A.22H 

0DT (P101),A 

MEND 

ID EE,480CH 
ID HL.100CH 
ID BC,80QH 

IDIR ; OCPT B/G BOM TO RAM 

CSCM 

XQR A 

ID HL.2047 

ID EB,1 

AED A, (IX) 
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0114 DD23 


5 


221 


INC 


0116 B7 


6 


222 


OR 


0117 ED52 


7 


223 


SBC 


0119 20F6 


8 


224 


JR 


011B IO9600 


9 


225 


SUB 


011E DD23 


10 


226 


INC 




11 


227 


MEND 


0120 


108 


228 


HAIUNZ 


0120 2801 


1 


229 


JR 


0122 76 


2 


230 


HALT 




3 


231 


MEND 


0123 


109 


232 


DISP 


0123 3E23 


1 


233 


ID 


0125 D350 


2 


234 


COT 




3 


235 


MEND 


0127 110050 


110 


236 


ID 


012A 210018 


111 


237 


ID 


01 2D 01000B 


112 


238 


10 


0130 EDBO 


113 


239 


IDIR 


0132 


114 


240 


CSUf 


0132 AF 


1 


241 


XOR 


0133 2UT07 


2 


242 


ID 


0136 110100 


3 


243 


ID 


0139 ID8600 


4 


244 


ADD 


013C ED23 


5 


245 


INC 


013EB7 


6 


246 


OR 


013FED52 


7 


247 


SBC 


0141 2018 


8 


248 


JR 


0143 DD9600 


9 


249 


SOB 


0146 DB23 


10 


250 


INC 




11 


251 


MEND 


014B 


115 


252 


HALUNZ 


0148 2801 


1 


253 


JR 


014A 76 


2 


254 


HALT 




3 


255 


MEND 






;MD 0 


IF RCW-RA1 



IX 
A 

HL.DE 
NZ.-8 
(IX) 
IX 



Z.+3 



23H 

A.23B 

(P101),A 

DE.5000H 
HL.1800H 
BC.800H 

;03PY MICRO-CCDB TO RAM 

A 

BL.2047 

DE,1 

A,(IX) 

IX 

A 

HL,DE 
NZ.-8 
(IX) 
IX 



Z,+3 



OCPIES AND TESTS IN RAM 
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01 4B 

014B 3E33 
014D D350 

014FEB52 
0151 EEEF 
0153 CAO0E0 

0156 C30040 



117 257 

1 258 

2 259 

3 260 



DISP 
ID 
OUT 
MEND 



118 261 LL050 IN 



119 262 

120 263 

122 265 



CP 
JP 



33H 

A.33H 

(PlOl).A 

A,(P101+2) 
OEFH 

Z.OEOOOH ; TO DDT IP SWITCHES AILCN> 
»»»» 



JP 4000H ;WIER BAM »»»»>»»» 
»»» 



0159 



123 266 



END 
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APPENDIX III 



PCI MDSTEK Z80 NMUX PROGRAM MDS1EK MACRO-80 ASSEMBLER V2.2 
LOC CBJ CCDS STMT-NR SOURCE-STMT PASS2PCIZ12 PCIZ12 PCIZ12 REL 

1 TITLE PCI MUSTEK Z80 NMUX PROGRAM 



; ; ; ; LIST 0 

; MACROS 

5 WAIT MACRO *LED, «SW 

; DISPLAY SLED AND LOOP IT (SWITCH6 *SW)=NZ ! ! 



2 


7 


LD 


A, #LED 


3 


8 


CUT 


(P101),A 


4 


9 


IN 


A,(P101+2) 


5 


10 


AND 


«SW 


6 


11 


JR 


NZ.-4 


7 


12 


MEND 





13 LOOP MACRO #AD,#LED,#3W 

jDISPLAY 4tLED, GOTO *AD IF (SWITCH& <fSTC)=3*Z J 

2 15 ID A,tLED 

3 16 OUT (P101),A 

4 17 IN A,(P101+2) 

5 18 AND #SW 

6 19 JP NX,*AD 

7 20 MEND 
21 BPT MACRO 

1 22 JP i+23 ;PATCHABLE BREAKPOINT 

2 23 DEEB 0,0,0,0,0,0,0,0,0,0 

3 24 DEEB 0,0,0,0,0,0,0,0,0,0 

4 25 MEND 

26 INCH MACRO #ADDR ; INCREMENT L-H WORD AT ADORES 



S 



1 27 



PUSH HL 



2 28 



LD HL,( ADDR) - 
LNC HL 



3 29 



4 30 



LD 



(4fADDR),BL 



5 31 



POP HL 
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32 MEND 

33 EECW MACRO #AEOR ; INCREMENT L-H WORD AT AEDHES 

S 



1 


34 


PUSH HL 


2 


35 


IB HL,(#AEDR) 


3 


36 


EEC HL 


4 


37 


ID ( #ADDR),HL 


5 


38 


PCP HL 


6 


39 


MEKin 




40 TERM 


MACRO ttA :HAUT 


1 


41 


ID A.ttA 


2 


42 


our (pio),a 


3 


43 


HALT 


4 


44 


JR -1 


5 


45 


MEND 




46 OUIN 


MACRO ftP, »N 


1 


47 


U> A, #N 


2 


48 


COT ( *P),A 


3 


49 


MEND 



:HAUT WITH CODE IK LEDS 



50 FIIL MACRO WHOM, ftTO, IWIIH 
:FILL FROM frFRQH TO #TO WITH WITH 

2 52 MLOCAL U 

3 53 MIF (.RES. #T0- tlROM) < 2 THEN II 

4 54 ID A, flWTffl 

5 55 ID EE, -f PROM 

6 56 ID (EE), A 

7 57 ID H,D 

8 58 ID L,E 

9 59 DC EE 

10 60 ID BC, .RES. tfTO- #IROM 

11 61 IDIR 

12 62 ME3QT 

13 63 LI MERROR FELL STRING TOO SHORT 

14 64 MEND 

i 

66 LIST 1 
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67 



cusr o 



=007C 


69 crc 


EQU 


7CH 


;POHT ADDRESSES 


=0060 


70 SIO 


EQU 


6QH 




=0050 


71 PIO 


EQU 


50H 




=0050 


72P101 


EQU 


50H 




=0054 


73P102 


EQU 


54H 




=0054 


74 P102A 


EQU 


54H 




=0056 


75 P102B 


EQU 


56H 




=I2A4 


> 

77 MINUS EQU 


QF2A4H 


;MDX DEVSYS ENTRY PT. 


=6000 


> 

79 TRANSTEQU 


6000H 


; START OP TRANS AREA 


=BFFF 


80 TRANEN EQU 


03EFPH 


;END 


=0000 


81 SLDIS 


EQU 


OCOOH 


;3K FOR MUSTEK 



=5800 
=0008 
=4100 



;F0II0W1NG MUST RETAIN TRAILING ZEROS 

83 SUBCHS EQU 580CH ; START OF S/C TABLE 

84 PARWKL EQU 8 ; LENGTH OF PARITY WORK AREA 

85 VARST EQU 4100H ; START OF VARIABLES AND ORIGI 

N- 

;-OF DIAGNOSTIC PAGE. 



4000 

4000'C3A742' 

4003 434F5059 
52494748 
5420502E 
432E492E 
204C494D 
49544544 
20313938 
32 
=4020' 

4020' 3C40' 

4022 A4T2 



88 ORG 04000H 

89 ORIGIN JP START ;SKIP OVER VECTORS ETC. 

90 DEEM 'COPYRIGHT P.C.I. LIMITED 1982* 



91 CENT EQU i ;MUST BE MOD 16 BOUNDARY 

93 CTCVEC DEJY? TRAP ;TO TRAPCELL 

94 DEFtf MTNLIS ;MLNIMUM LISTENER MDX DEVSYS 
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4024 3C40' 95 DEFY? TRAP 

4026 4D44' 96 EEEW CNESBC ;CNE SEOCND TIMER 



9 



4028'3C40' 98 SIOVEC DEFW TRAP ;SIO CH B XMIT BUF EMPTY 

402A 30401 99 DEFW TRAP -EXIT STATUS CHANGE ' 

402C3C40' 10Q •. DEFW TRAP ;RECV CHAR AVAILABLE 

402E 3C40' 101 DEFW TRAP ;SPEC RFJCV CCND 

; ABOVE TRAPS SINCE PORT B UNUSED 

4030 DF44' 103 DEFW SIATBE ;CH A 

4032 3040' 104 DEFW TRAP ;EOT STATUS, NOT USED 



?3 



I 

i • • 



4C34 i544' 
4036 

403B';S45* 
403A 3645' 

403C* 
4D3C 3£EE 
403E 0350 

4040 76 

4041 IBFD 



4043'DOOC 



M045* 
4045 OI4O8OC0 
4049 204282E3 
404D 3061B3C3 
4051 2061A2E3 
4055 D04080CO 

4059*55555555 
405D'666££666 
406] '78787678 
4065*7F807FB0 
4069*7FFFB000 



114 



118 
119 
120 
121 
122 
123 

125 
126 
127 
128 
129 



ICS DE/r S1A3CA 

106 DM V SIAEftC 

; PORT A CF PIO 2 
JOB FIAVEC DEFK P1A0UT 
109 DEFfe P1AIN 



;pid bjdiuec qui 

»IH 

|HWVAL IRRU III! 



111 IF.AP 1EJW OEEH 

112 LB A, OEEH 

113 OUT IPJ0),ft 

114 HALT 

115 JR -J 

I 

jCOXSIAKTS 

119 K5LDTS DEFK SLOTS \K SLOTS IK HOSIER 
; COLUHHS IK FOLL ARRAY ARE 0123=CURRENT STATE 
; RWS ARE L06 I OP I BUHD I RE5VD ( LDBIBIT29J 
j CELLS ARE CURR-STAIE 17,6), LOGERR (5), KEITSTATE (1 
,01 

123 STABLE EQO ! 

124 DEFB 0000000 1 B, 0 1 OOOOOOB, 1 OOOOOOOB, i 1 OOOOOOB . 

125 DEFB O01O000CB, 01000D10B, J0000010B, 1 1 1 0001 IB 

126 DEFB 00 J O0O0OB, 01 1 0000 1 B, 1000001 IB, 1 1 00001 IB 

127 DEFB 00100000B, 01 100001B, 10100010B, 1 J 10D01 IB 

128 DEFB 000000008,01 OOOOOOB, JOOOOOOOB, 1 1 OOOOOOB 
| EEC BIT KASKS 

130 KA5K0 DEFB 0101010 JB f OIOIOIOJB.OJOIOJOJB, 010J0101B 
DEFB 01100110B s OllOOJ10B f 01100110B,Oll00110B 
DEFB 01 11 1 OOOB, 01111 OOOB, 01 1 1 1 OOOB, 01 1 1 1000B 
DEFB 01 11 1 1 1 IB, I OOOOOOOB, 01 1 1 1 1 11 B, 1O0O0O00B 
DEFB 01 1 1 J J 1 1 B, 11 1 J 1 1 11 B, 1 OOOOOOOB, OOOOOOOOB 
33222222 27221111 11111100 00000000 
109B7654 32109876 54321098 76543210 



0094800 



=406D* 133 



131 RASU 

132 MASK2 

133 HASH 

134 M5M 
;B1TS 
I 
5 

136 BOTSH 



ECU I 



j VARIABLES 



4100 


136 


141 


ORG VAR5T 




4100 


137 


142 


DEFS 64 


;TDP 32 WORDS OF STACK 


M140' 


138 


143 TOPSTK 


ECU 1 




4140*00 


139 


144 TYPE 


DEFB 0 


;kDRT AREAS FOR LOGICAL ERR R 










TN (BADEE IYPE1 


4141*00 • 


140 


145 ESTATE 


DEFB 0 


} CURRENT STATE OF DID 


4242*00 


141 


146 CELL 


DEFB 0 


jCDKTEMTS OF TRANS1T10K TABLE 










CELL 


4143*00 


142 


147 5UBCHA 


DEFB 0 


lACIIVE SL'B-EHftbHEL 


4144*00 


143 


MB ACKCD 


DEFB 0 


;ACm?«tEDGE CODE 


4145*OuCC0000 


144 


149 CLPCI 


NIP 0,0,0,0 


;32-fill RELATIVE SECS 


4149*0000 


145 


150 htllSIA 


DEFK 0 


\m\ STATUS ?? 


4148*0000 


146 


151 LSTRhG 


DEFK 0 


5 I AST IRAKI IN HER 






lit HUE TRW hOS START AT 1 11 


4I4D*O00C 


MB 


153 HLEFT 


DEFK SLOIJ 


;N9 CF 51015 LET I 


4J4F-000O 


149 


154 H1IRAV 


DEFV 0 


SHIGHiSl 1?S\ SENT 


4151*0000 


150 


155 NREADS 


CEH 0 


;KQ OF READS 


4153*0000 


151 


156 KPER10 


DE'I 0 


jl'MFS D1!E ID IlftEOUT 


4155-0000 


112 


157 HPEJXI 


Dif* 0 


}l Of IM11AL PARIIYACC ERRS 


4157*0000 


153 


156 hPFRCD 


DEfV 0 


;IEtfOfcS CCRR 61 ECC 


4159*0000 


154 


159 KB ODD 


DEFV 0 


;l OF GOOD BiOCkS. . 



74 



4l!,fc'i*W 
USD 1 0000 



155 
156 



160 Kf'HTlfc 

161 M.DBER 



IEIV 0 
DEFV 0 



;l Df PKtS FW5 
;tlDS)CAl ERRORS 



0094800 



415F'0000 158 163H6HH OEFV 0 jlEDOD HOST IHBLDUS 

4161*0000 159 H4 KEH1V DEFV 0 j I BAD HOST IKBLOCKS 

4163*0000 160 J65 HHDUT DEFfcT 0 ; I HOST DUTBlOOCS 

iHICfiO-SLOULHCER INBLOtf AKD FLAG .. 

4I6VOO U3 J 16 HS1FLP DEFB 0 lO-FREE.I-BUSY.f/B^-BIJSY.B/B 

4166*00 164 169 IISIBCT DEFB 0 J&YTE CGUVTER 

4147*00 US 170 RSISCK DEFB 0 ; SUB-CKAKKEL 

4168*00000000 166 171 HSBATA DEFB 0,0,0,0,0,0,0,0 ;DAlfl AS IN KSEO PUFFER 
00000000 



4170*00 
4171'00 



169 
170 



;MCRO-SEOUEHCER OUmOCt AXD FLAB 



174 KS0FL6 

175 H50AH 



DEFB 0 
DEFB 0 



. i 0- FREE, 1 -BUSY. B/B f 2-BUSY. F/B 
; ACT CODE: D-WiI-HKiH 
DS 







{HOST JKBLOCK AND FLAB 


4172'00 


173 


178 miFLB 


DEFB 0. 


;0-FREE,l-BUSYJ/B f 2-BUST.B/6 


4173*00 


174 


179 HI1BCI 


DEFB 0 


;BYTE COURIER 


4174*0000 


175 


180 HT11YP 


DEFV 0 


; TRAMS IYPEM*rU± RESET, 1=0 










ID RESET ,0=IRAKS RfDUESl 


4176*0000 


17&- 


181 HUPRI 


DEFV 0 . 


;PORT FDR 11,30564 FOR M, 0 










FOR JO 


417B 1 O000d000 


177 


1B2 HI MIX 


DEFB 0,0,0,0 


; TIKE IK ABSOLUTE SECOKOS 


4170*0000 


I7B 


183 HT15 


DEFV 0 




4I7E'O0OO 


179 


184 HTITKO 


DEFV 0 


jTRAHSKQ REQUESTED 


4180' 0000 


180 


185 HT17 


DEFV 0 




4 IB?' 0000 


181 


186 HTI8 


DEFV 0 




4184*0000 


182 


1B7 HT19 


DEFV 0 




4186*0000 


183 


188 HT1HS 


DEFV 0 


;HI VDRD OF 51KJLATED DATA 


4188*0000 


184 


1B9 KTILD 


DEFV 0 


;LD VORD 


41flA , 0000 


185 


190 HT112 


DEFV 0 




4I8C0000 


186 


191 HT113 


DEFV 0 ' 


r- 


418E'0OO0 


187 


192 HUM 


DEFV 0 




4190*0000 


IBS 


193 HTICK1 


DEFV 0 


;CHEttSUK 1 


4192*0000 


189 


194 mica 


DEFV 0 


j CHECKSUM 2 






1 

;H05T CUTBLOCK AKD FLAB 


*• 


4194*00 


192 


197 HT0FL6 


DEFB 0 


| O-FREE, 1-BUSY. B/B t 2-BUSY.F/B 


4195*00 


193 


19B HIDBC1 


DEFB 0 


j BYTE COUKTER 


4196*0)01 


194 


199 KTDSER 


DEFB 1,1 


5VWI1 SERIAL X0 9 IUC1 UKIT1 


4196*0000 


195 


200 H100JD 


DEFV 0 


jOIC PORT KO DR -J IF NOT A T 










RAKS 


419A*00000000 


196 


2Di mom 


DEFB 0,0,0,0 


j hue 


4l9E*wOO 


197 


202 K1DK1S 


DEFV 0 


\ UUS TRANS 


4iA0'OOOD 


198 


203 H1DL1H 


DEFV 0 


;IA5T iv mm 


41A2*0000 


199 


204 H1QKFS 


DEFV 0 


;K0 OF FREE SLOTS 


4IA4'0000 


200 


205 H1DAS1 


DEFV 0 


\umt STATUS 1 


4M f OOO0 


201 


206 HI0nS2 


DErfl 0 


;K«yi S1A1US 2 




202 


207 H10HD 


DEFV 0 


; HI VORD DF DATA 


41AV0000 


203 


20B HI DID 


DEFV 0 


;L0 DAI A 


41ACO000 


204 


209 H1CERC 


Dirv o 


; ERROR CODE 


41AE*OO00 


205 


210 MORS! 


DEFV 0 


{RESERVED 1 


4lB0'OO0O 


206 211 H1DRS7 


DEFV 0 . 


;RISERVED 2 













75 



, mroooo 


707 


7)7 H10CU 


DEFtf 0 


;f-{ TtCSLJK 1 


UBVODOO 


208 


213 HI0U2 


D£FV 0 


jlPEEKSUK 2 


41 Si 1 OOOO 


210 


| 

215 5IA1ST 


DEFB 0,P 


;SIO IK-51ATUS RO/1 


4128'OODO 


2)1 


2)6 S1A0S1 


DEFI 0,0 


;5J0 OUT-STATUS 


4I£A*0000 


212 


217 IKCKJ 


DEFX 0 


JCAICULA1ED JK-CHECKSUK 


UK 1 0000 


213 


21B JHCK2 


mi o 


{ DITTO 


4JB£*0000 


214 


219 SIAACT 


DEFY 0 


;IEMR)ES TO S10 RECV RIM 


4 1 CO' 0000 


215 


770 SIMCT 


DEFM-O 


ilEKTRIES TO SIO IRAK RTX 


1 If)' Aft Aft 


lit 


III rlBJLI 


Jilt* V 


•irkODtrc in oin iw dtw 
;uhiKlt? fu r JU JK KIN 


(1CV0O00 


217 


222 PIAOCT 


DEFU 0 


jIEKIRIES TO PID OUT RTX 


4JC6 


218 


ill rAHKK 


nrrr oa&i/vi 
uitb PflKiKL 


jDtlAILS OF PARITY CHECKS 


4 ICE* 


2J9 


224 am 


DEFS4 


; CLOCK YORE AREA FOR TIRE OF 










inn 
HID 


4102' 


220 


225 IRAKIflC 


DEFS 8 


;VORt AREA FOR COPY OF TRAK5 


410A a 


221 


226 TRXltt 


DEF5 4 


;IORK AREA FOR TIRE PART OF T 


• 








BANS 


M1D£* 


223 


5 

228 EKDVAB 


ECU % 












41DC3EF5 


227 


232 SOLD 


LD A,0F5B 


j PART OF MICRO-CODE LOADER 


41E0 D356 


22B- 


233 


CUT (P102B),A 




41E2 79 


22? 


234 


LD A,C 




41E3 OC 


230 


235 


1KC C 




41£4 D354 


231 


236 


OUT (PlD2Al f ft 




41E* C5 


232 


237 


PUSH BC 




41E7 0604 


233 


23B * 


LD B,4 




41E9'3EF0 


234 


239 Sfl2 


U ' A.OFOH 




4]£B BO 


235 


240 


OR B 


• 


41 EC D356 


236 


241 


OUT IP1D2B),A 




41EE 7E 


237 


242 


LD A t (HU 




41EF 23 


23B 


243 


IHC HL 




4IF0 D354 


239 


244 


OUT lPJ02A),A 




41F2 10F5 


240 


245 


DJKI S02-1 




41F4 CI 


241 


246 


POP BC 




41F5 DB56 


242 


247 


IX A, (PID2B) 




41F7 E6D0 


243 


24B 


AMD ODOH 




4 IF? D356 


244 


249 • 


OUT (P)02B),A 




41FB F£20 


24S 


250 


OR 20H 




41FB D356 


246 


251 


OUT !P102B),A 




4 IFF C9 


247 


252 

• 


RET 




=4200' 


249 


i 

254 CHXSUM 


£0U t 


j CALCULATE CHECKSUM FOR 






| -HOST MSSABF BLOCK. HL->S1ART OF BLOCK 






5- DEStBDYS F t M,E|H|l. 




4700 DDLS 


252 


257 


PUSH JI 




4202 FDE5 


253 


258 


push u 




4704 060E 


25* 


259 


LD 6,14 




4706 DD210000 


255 


760 


LD 11,0. 




420A F02ICO00 


256 


761 


LD 1Y.0 




470L 56 


257 


262CHKSM LD D, IKL1 




420F 23 


258 


263 ■ 


IHC HL 




4710 5E 


259 


264 


LD E,tHU 




42H 23 


260 


265 


1KC HL 




42)2 DDI? 


261 


766 


ADD JI, DE 


i ADD 10 IX * ~~ 



76 



in I (niL 


It/ 




ADD IT, BE 


;A;t 1C IT 


fit t f t»1ft 

Mil IVIH 


"it* 

Hi 


7£>o 


ADD lY f IT 


jSSin It LEFT WO CARRY 


471B 30Q? 


264 


76? 


JR Kt.CHKSfll-l 


J 1 1 », r nil 

4/JA FD23 


7b j 


270 


IKC IT 


jfiOUIE CARRT INTO LSB 


42JL DDLS t,r * 


766 


2/1 UHkSRI 


PUSH IX 




421E DJ 


267 


272 


POP DE 




471F 21BAU* 


26B 


273 


LD HI, uteri 




4222 72 


269 


274 


LD IKLJ.O 




4223 23 


270 


275 


J KC Nl 




4224 73 


271 


276 


LD (HU,E 




4225 23 


272 


277 


IKC HI 




4226 FDE5 


273 


27B 


PUSH 1Y 




422B Dl 


274. 279 


POP BE 




inn ti 

422S 72 


275 


2 B0 


LD (Hil.D 




4 22 A 23 


276 


2B1 


IKC HI 




4229 73 


277 


282 


LD IHL),E 




422C FDEI 


278 


2B3 


POP IT 




422E DDES 


279 


284 


POP II 




4230 C9 


260 


2B5 


RET 




=4231' 


282 


! 

2B7 ECC 


ECU I 


i CHECK ONE ECC BIT LNDEft RA5K 






; -PDWED TO Blf KL 








; RETURN A*J IF 32-BIT PARITY UKDER JKASJC IS EVEV. 






: EL5E 
• 


A=0. 




4231 C5 


286 


291 


PUSH BC 




4232 U5 


2B7 


291 


PUSH DE 


• 


4233 OE00 


2B8" 


293 


LD C,0 




4233 0604 


2B9 


294 


LD 6,4 




4237 I16A4P 


290 


295 


LD DE V KSDATA«2 




423AM A 


291 


296 ECC1 


LD A, (DEI 




423B At 


292 


297 


AKD <HU 




423C 23 


293 


29B 


-IMC \L 




4230 13 




299 


IXC DE 




423E EAI242' 


295 


300 


JP PE.ECC2 




4241 OC 


296 


301 


I KC £ 


;C COURTS BYTES VITH ODD PARI 










TY 


4242MOF6 


297 


302 ECC2 


DJKI ECC1-I 




4244 7? 


29B 


303 


LD A,C 




4245 EMI 


299 


304 


AXD 1 




4247 £ED1 


300 


305 


TOR 1 


\ 


424? 01 


301 


306 


POP DE 


»v 


424A El 


302 


307 


POP BC 




424B C9 


303 


30B 


ret 




-424C* 


305 


1 

310 H10CSK 


ECU t 


jCALC AHD IHSERT HOST OUT-BLD 










CK CHECKSUH 


424C 219641' 


306 


311 


LD HL.HT95ER 




424F CDOOtf' 


307 


312 


CALL CHK5UK 




4252 2IBMP 


30B 


3)3 


U) HL f 1KCM 




4255 116241' 


30? 


314 


LD DE 9 KTDC1I 




425B 0)0400 


310 


315 


LD BC 9 4 




425B EDB0 


311 


316 


LDIR 




425D C9 


•312 


317 


RET 




=<25E' 


314 


•319 H1DF 


ECU 1 


;F0^A1 M51C KIO PLDCK 


425E FOE 5 


315 


320 


TUSH IT 




4260 21FFFF 


316 


321 


LD HL,-1 





77 

0094800 





3)7 


3:-; 


LD 


ir:::::ii,K: 




III 


III 


LD 






3J9 


324 


LD 


"HI, IK] IRAK) 


0£L H7«5 


32D 


37b 


LD 




A270 f 17509 


37) 


32* 


u" 


oy*9),l 


4273 119A41' 


322 


327 


LD 


DE,H1DT1K 


427A 217B41* 


323 


32B 


LD 


HLjHlJUK 


4279 610400 


324 


329 . 


LP 


BC,4 


427C n 


325 


330 


DI 




4275 £DB0 


326 


321 


LD1R 




427f 2MM1' 


327 


332 


ID 


HL t (lSTAND) 


4282 FD740A 


32B 


333 


ID 


(iy+io) ,h 


42B5 FD750B 


329 


334 


ID 


(iy,+ii) f L 


42ee 2A4D41' 


330 


335 


LD 


HL, (KLLF7J 


428B FD740C 


331 


33o 


LD 


UV«12),H 


42BI FD750D 


332 


337 


LD 


C1Y4131.L 


4291 3nAD4P 


333 


33B 


LD 


VH1DERCM) ;SAVE ERROR CODE 


4254 4F 


334 


339 


LD 


C,A 


4295 2UM1' 


335 


340 


LD 


HL.HTDRSi 


429B AF 


33£> 


341 


ICR 


A 


4299 0A12 


337 


342 


LD 


B,1B 


42?r77 


33B 


343 HT0F1 


LD 


1HL),A 


429C 23 


339 


344 


IXC 


HL 


479D 10FC 


340 


345 . 


DJKI KT0F1-I ;ZERD REST 


429F 79 


341 


3U 


LD 


M 


42A0 32AM1* 


342 


347 


LD 


IHTDERE*l) f A 


42A3 FJ>E1 


343 


348 


POP 


IK 


42A5 FB 


344 


349 


E) 




42AA C9 


345 


350 







I 



5 



=42A7' 


34B 


353 START 


ECU $ 


42A7 F3 


349 


354 


D] 


42A8 FD5E 


350 


355 


IK 2 ;ZBO INTERRUPT RODE 


42AA 210040' 


351 


35A 


LD " HLjDRlBlH 


42AD 7C 


352 


357 


LD A,K 


-42AE ED47 


353 


35B 


LD I,A jSET VECTOR PABE TO 40H 


42B0 314041* 


354 


359 


LD SP,TDP5TK ;1M1T SP 


42B3 


355 


3AD 


FILL BOTSK.EKDVAR-l.O 


42B3 3EO0 


4 


3fl 


LD A|0 


42fl5 1UD40' 


5 


3A5 


LD DE,BDTST* 


42BB 12 • 


A 


m 


LD fDE),A 


42B9 62 


7 


3*7 


LD H t D 


47BA AB 


. B 


3iB 


ID L } E 


42BB 13 


9 


3A9 


INC DE 


42BC 017001 


10 


370 


LD BC r RES.EKDVARM-BDT5TK. " 


42BF EDBO - 


11 


371 


LD1R 


42C1 


35* 


373 


FILL PAW^PARlf^PARKL-IiO 


42C1 3E00 


4 


377 


LD A f 0 • 


42C3 wcwr 


5 


37B 


LD DE.PARW 


42Ci 12 


h 


379 


LD IDE), A 


42C7 42 


1 


3B0 


LD H,D 


42CB AB 


8 


391 


LD. L,E 


42C9 13 


9 


3e2 


INC DE 


47CA 010700 


10 


3B3 


LD BC.-RES.PARWPARm-l-PftRK 


47CD EDBO 


11 


324 


LD1R 


42£F 


337 


3BA" 


FILL SUBCHSjlRAJiEHjO 



0094800 



OCT 3EuO 


4 


390 


LO A,D 


4201 JIOO^B 


5 


391 


10 DE.SOECKS 


4204 12 


I 


392 


LO IDE), A 


4255 62 


7 


393 


LO H,0 




B 


394 


LO l,£ 




0 

7 


395 




49Dfl CIFFa7 


1 V 


396 




42DB EDflO 


II 


397 


• LOIR 


42DO DD21C64P 


358 


399 


LO H.PAMK : STAYS C0K5TANT ALVAY5 


42EI 212040* 


360 


401 


LO KL.CTCVEC 


42E4 70 


36! 


402 


LO A,L 


42E5.037C 


362 


403 


OUT (ETC), A ;JHT VECTOR 


42£7 


363 


404 


0U1X CTC*3,OD7H jUC3 COUMl t ENBL 


42E7 3ED7 


I 


405 


LD A.007H 


42E9 037F 


2 


406 


QUI (CTC»3).A 


42EB 


364 


40B 


DUTK CTC*3 50H sE!C3 T/r 93 


i^rs 1F5& 


i 
i 




ID a snw 

Uf n,jun • 


4itv yj/r 


7 


HA 

41V 


rut (rn^u a 


lit/ 


3A5 


417 


nillK CTC*2 37H •riri TlKFR P75 254 




1 
1 


in 

41 J 


in A 3?U 
til A|j/n 


ion hiir 




1(1 
414 


UUI ttll*«lfn 


ion 


Itl 


iii 
416 


UU1I LIL 4 /, bin |LIL/ l/t 1VJ 


**>n trio 


• 
I 


ill 


1 A A LOU 

Iv h t tin 


42F3 037E " " 


'2 


418 


CUT .ETCt2),A 


42F7 


367 


420 


BP1 




i 
] 


4*1 




J OCA AAA A ft AAA 

4x>R WvuWvv 


7 


1*57 


nrtfi AAAAAAAAAA 


A AAA AAA A 

00000000 








AAftA 








11 Ai A ft AAAA AA 

4jU4 vvvOuyw 




4*J 




AA U AAAAA 








vvW 




» 




4 Jut 


"U9 


t 

4?a 


DUTK PIDJ 0FFH *S£T All OUTPUTS HI 


43D£ 3EFF 


, 1 


427 


LO A,0FFH 


4310 0350 


2 


428 


OUT (Pion,A 


4312 0352 


370 


430 


HUT IPIDJ*2),A 


4314 0354 


371 


431 


OUT (PI02J.A 


nu ftisl 


372 


432 


OUT IP102OJ,A 


m n 

4jJH 


173 


433 


DUTK PIDltl.OCFH iCOKTROL 


iiid tcrc 
4jjD JtLr 


1 


434 


L0 A 0CFH 

IV A| Wi»llJ 


4jjB UjjJ 


7 


ITS 


DUT IPIOUI) A 


1141* 

431k 


"ill 


in 

4J# 


nttltf PinUI ft lMITPMI 


JUT TTAA 

431C 3100 


1 


4jB 


LV A| V 


iiir !\ TCI 

43U 0331 


7 


HQ 
4Ji 




4320 




111 


mnw piniii Firm •cdmirdl 


4320 3ECF 


1 


117 


1 h A Of f H 1 


4322 0353 


2 


443 


OUT 1P1010),A 


4324 


374 


445 


0U1K P10M3.0FFH ;)KPUT 06) 


4324 3EFF 


J 


446 


LO A,0FFH 


4326 0353 


7 


447 


DUT tPlOI^A 


4328 


377 


449 


DUTK PJ02O,BFH ;B1 DIRECT IDKAL (7A) 


4328 3E8F 


1 


450 


ID A,6FH 


432A 0355 


2 


451 


OUT lP107Ml f A 


432C 


_ 378 


453 


DU1H P1D7«3 I 0CFH {CDN1RDL 


432C 3tCF 


_ J 


m~ 


. . U. A.0CFH . 



AiJl V&*f 


■5 
< 


i". 






4330 


3/7 


* J/ 


ri'iU' Pin?+3 o 




11 Vi Iff- ft 


1 
i 




LD A,0 




433? D357 


? 


459 


OUT {P102i3!,A 




4334 ^JjoiV 


JwV 


■ 0 J 


LD HL.P1AVEC 






*.ai 


4A7 


LD A,L 






332 


463 


OUT (P1D2«J1,A 


* OUT VECTOR POST A 


433& 3t 


353 


464 


1WC A 




4333 3C 


384 


4L5 


' 1 kC A 




433C 5357 


3S5 


466 


QUI 1P102«3),A 


{IX VECTOR PORT B 


433E 


3=5 


467 


OUT* P102*l f B7H 


;EKBL 1KT PORT A 


433F 1FP7 


j 


468 


LD A,B7H 




4340 D355 


2 


469 


OUT (P102fl) t A 




4342 


387 


471 


0UTK PI0243,97K 


;EKBL S \ KASK FOLLOW 


4342 3E97 


1 


472 


LD A,97H 




4344 D357 


2 


473 


OUT (PJ02<3),A 




4346 


368 


475 


DUU PlD20,CfFH 


;ALL KASKE0 OFF 


4346 3EFF 




476 


LD A f 0FFH 




4348 D357 


2 


477 


OUT <PJ02*3),A 




434A 


3B9 


479 


BPT 




iJlH LJ0J5J 


i 
i 


490 


JP i*23 


;PATCHABLE BREAKP01KT 




2 


48J 

T Pi 


DEFB 0,0,0,0,0,0,0,0,0,0 


AflftAAAAA ' 




















iTO AAAAAAAA 


"1 
J 


in? 


DEFB 0,0,0,0,0,0,0,0,0,0 


vuuuuuuu 










A A Aft 










4j6J 


J7 J 


i 

4RC* 

4DJ 


DUTX 510*1,0300 


;CH-A RESET 


4jd* JtiP 


1 
J 


1 DO 


LD A, 0300 




4363 D3ol 


•7 
I 


4R7 


OUT (SIOOl.A 




4363 


J 7/ 


IRQ 

4C7 


OUT* 510*3,0300 


5CH-B RESET 


inn 
4jw ->tlb 


I 

1 


^7U 


LD A.0300 




itn mix 

436/ Ujoj 


* 


171 


OUT ISIQ*3),A 




43 oY 


J7j 


493 

4 i J 


OUTM 510*3,0020 


;PTR2 1CH-BI 


436V Jtui 


1 
1 


494 

571 


LD A,0020 






7 
i 


495 
17J 


OUT (S]0i3),A 






194 


497 

17/ 


LD HL.SIOVEC 




T«J/U lit 


395 


498 


LD A,L 




4371 Bin 




499 


OUT 1510*31, A 


j VECTOR TO VR2,P0RT B 


4373 


357 


500 


0UTK 510*1,0240 


; RESET £XT t P1R1 


4373 3FI4 


i 
* 


501 


LD A, 0x40 




4375 D361 


2 


502 


OUT 4510*11, A 




4377 


398 


504 


0UTR 51041,010001001 ;IH,1STDF,KD PARITY - 


4377 3£44 


j 


505 


LD A,01000I00B 




4379 Mil 


2 


506 


DU1 (5]0<1),A 




4373 


359 


50B 


DU1K SID41,OG30 


;PTR3 


4375 3*63 


i 


509 

•IV 1 


ID A.0030 




437D D361 


2 


510 


DUT (510*1 l,A 




437F 


4G0 


512 


0UTH 51041,110000018 ;8BIT/CH,RI-EHBL 


437F 3ELI 


1 


513 


LD A.llOOOOOIB 




4381 D361 


2 


514 


OUT (5ID4n,A 




43B3 


40] 


516 


DUIK 51041,0050 


JP1R5 


43B3 3E05 


1 


517 


ID A,0C5P 




4365 D3M 


2 


518 


GUI I510O1.A 




43S7 


402 


520 


0UIK 510*1,111010101 :01R f f*TS f BBIl/CH f TlEKBL 


4387 3EEA 


1 


521 


LD A,11\01010B 





80 



4IE9 m\ 


2 


572 


0U1 <S10»1),A 


m 


403 


574 


DUIK SIDM.02IP }KEil ElT.PTRJ 


43EB 3E1I 


I 


525 


LD A.02JD 


43BD D3M 


2 


526 


OUT CSID4j> f A 


43BF ' 


404 


526 


. DU1N SIOH.POOIIOJOB ;1KT DK ALL R! CHARS,— 




i 
i 


3/1 


LD A ,00011 01 OB 


439) 0361 


2 


530 


our rsio*n,A 






; 


— PARITY DDES KOI AFFECT VECTOR - 






• 


-1l IKIEKRUPT EKABLE,EIT DISABLE. 


4393 


407 


534 


OUTK 510*3, OOifl jPTRJ CK-I 


4393 3E01 


1 


533 


LD A, 0010 


4395 D363 


2 


534 


OUT ISJOOl.A 


4397 


408 


S3B 


OUTK 510*3, 000001 COB ; STATUS AFFECTS VECTOR CH 


4397 3E04 


1 


539 


-B 

LD A,OO0OOlO0B 


4399 D3£3 


2 


540 


OUT t5!0«3),A 


439B 


409 


5(2 


BPI 


439B C3B243 


J 


543 


JP U23 jPATCHABLE BREAKPOINT 


439E OOODOuOO 


2 


544 


OEFB 0,0,0,0,0,0,0,0,0,0 


00000000 






0000 








43A8 0ODO00OO 


3 


545 


DEFB 0.0,0,0.0,0,0,0,0,0 


OOOOOOOO 






0000 










• 


• 


NOV LOAD HJCRD-CODE FROK RAA 5000H TD SEQUENCER 


43B2 


411 


54B 


BPT " ' 


43B? C3C943 


i 


549 


JP $+23 ;PATCKABL£ BREAKPOINT 


43BS 00000000 


2 


550 


DEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 






0000 








43Bf OOOOOOOO 


I 


55! 


DEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 






0000 








4319*210050 


412 


553 50LOD 15 HL.5000H 


43CC 010000 


413 


554 


LD BC,0 . 




414 


555 J90B CALL SOLO 


43D2 10FB 


415 


556 


DJN2 I90M 


4304 


414 


557 


BPT 


43D4 C3EB43 


1 


558 


JP 1+23 jPATCHABLE BREAKPOINT 


43D7 OOOOOOOO 


2 


559 


DEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 






0000 








43E1 OOOOOOOO 


3 


5*0 


OEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 


- 




0000 








43EB 3EB0 


417 


562 


LD A,0B0H 


43ED 0356 


418 


563 


OUT (P102B),A ;ENBL SEO I RESET 


43EF 


419 


564 


BPT 


43EF C30644 


J 


56S 


JP 1*23 ;PA1CHABL£ BREAKPOINT 


43F2 OOOOOOOO 


2 


566 


DEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 








0000 








43FC OOOOOOOO 


3 


567 


OEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 






0000 








4406 3E30 


420 


569 


LD A.30H 


4408 D356 


421 


570 


OUT <P102B) f A ;EKBL CLOCK . 



0094800 



81 



0094800 



4401 

440E 1)0100 

4413 20FC 
Am 3E20 . 
4417 D354 

4U9 

4419 C33D44 
44 It OOOOODDD 

00ODD00D 

OODO 
4426 00000000 

00000000 

0000 

4430 n 

4431 BB54 
4433 

4433 C34A44 

4434 00000000 
00000000 
OOGD 

4440 00000000 
00000000 
0000 

444A C3004B' 



444D'E5 
444E F5 
444F 214841* 
4452 3E01 

4454 U 

4455 77 
4454 3EO0 

4458 2B 

4459 BE 
445ft 77 
.445B 3EO0 
4450 2Bl 
445E BE I 
445F 77 J 
4U0 Fl 
44M El 

4442 FB 

4443 ED4D 



4445*F5 
4444 £5- 
4447 E5 
444B 
4468 E5 
4449 2ABE41' 
444C23 



(22 


571 


L-r. 


# 


* 


423 


577 


LI- 


HL.O 




424 


573 


LD 


K,I 




425 


574 I 1604 


ADC 


Kl,DI 




424 


575 " 


JR 


x?,noo4-$ 


;SHDRI DELAY FOR USED RESET 


427 


574 


LD 


A,20H 




42B 


577 

• 


OUT 


IP102B),A 


{CLEAR RE5E1 FLAB 


430 


i 

579 


BPT 






I 


5B0 


3P 


$^23 


; PATCH ABLE BREAKP01KT 


2 


5B1 


DEFB 


0,0,0,0,0,0,0,0,0,0 



3 5B2 DEFB 0,0,0,6,0,0,0,0,0,0 



431 5B4 " El 

432 5B5 IK A, 4PI021 ;MIIUIl READ TD SET ROT UHE 

433 584 BPI 

1 537 If i«23 jPAICHABLE BREAKPOINT ' 

2 5BB DEFi 0,0,0,0,0,0,0,0,0,0 



3 5B9 DE.FB 0,0,0,0,0,0,0,0,0,0 

434 531 i? fiCKBKB ; »»»»»»»»»»> 



; 1K1ERRUP1 RDUT1XE5 

• 

43B 595 OHESEC PUSH HL 

439 594 PUSH AF 

440 597 U> HLjtLOCM 

441 598 U- A,l 

442 599' ADO A,IHL) 

443 400 LD (HI J, A 

444 401 U) A,0 

445 402 " DEC.HL 
-444 403 ABC A, (HL) 

4(7 104 LD (HU,A . 

448 605 U> A,0 

449 404 - DEC HL 

450 407 ABC A.tHL) 

451 40B LD IHLI f A 

452 409 POP AF 
.453 410 POP HL 

454 £11 El 

455 4J2 REH jlHCREKEKT RELATIVE 5ECDKDS C 

DUHTER 

1 



457 


414 SIARCA 


PUSH AF 


45B 


615 


PU5H BC 


459 


414 


PUSH HL 


440 


417 


1KC* 51ARCT 


1 


41B 


PUSH HL 


2 


419 


LD HL, (51ARCT) 


3 


420 


IKC HL 



82 



nil smi* 
\c: Li 
4*71 cscur 

• 4474 InlHV 
' 447? FEW 

4479 20D7 

4471 

447B 3£EI 
4470 0350 
447F 76 
448D JBfft 
4482'3£01 
4484 327241' 
4487 3A734K 
44BA 47 
448B 217441' 
44BF B5 
446F £F 
4490 3£D0 

4492 BC 

4493 £7 

4494 3AB64I* 
4497 £601 
4499 2007 
4491 

449B 3££2 
449D 0350 
449F 76 
44A0 1BF0 

=44A2' 
44A7 DBfcO 
44M 77 
44A5 DBA] 
44A7 £601 
44A9 2B07 
44AB 

44AB 3££3 
44AB 0350 
44AF 76 
44B0 1BFB 

M4B2* 
44B2 78. 
44B3 3C 
44B4 327341' 
44B7 FE20 
44B9 2005 
446! 3E02 
44BB 327241' 
44C0'£i 
44CJ CI 
44C2 Fl 
44C3 FB 
44C4 END 



44U'2m4r 
44C9 tm 



4 £2) 

i in 

Kt\ £74 
625 
463 626 
4*4 127 

4&s m 

1 m 

2 6*0 

3 £3! 

4 £32 
466 634 
4£7 635 
468 £36 
4£9 £37 
470 £38 
47J £39 

472 £40 

473 £4j 

474 £42 

475 £43 
47£ £44 
477 £45 
47B 646 
479 £47 

1 £4B 

5 £49 

3 £50 

4 £51 
4B0 £53 
48! £54 
4B2 £55 
4B3 £56 
484 £57 
4B5 £58 
486 £59 

1 £60 



KU EJASTS {SU1I5 
L0 A,(HT1FLGI ;IDM FLtf 

Cp * ;15 Jl 2? I£ IU5M/6 

JR Hl.SIARCl-t 5 1F II )5~ 
TERK 0£!H |~ THEN ABORT* I IE) II 

LD A,OEIH 
OUT flND) 9 A 
HALT 

JR -1 

51ARCI LB A f l 

LB (HT)FL6) f A 

IB A, (HT1BCTI 

LB B,A 

LB HLjKTITyP 

ABB A,L 

-LB L,A 

LB A,0 

ABC A,K 

LB N a A 

LB A,(5IA1ST) 

AKB J 

JR « f SJARC3-S ;DK IF CHAR AVAIL 



0094800 



;S£T BUST-F/B 
;LOAB BVTE COUKT 
{SAVE 

•ABBR OF DATA START 



JHL NOB HAS KEY BYTE ABBRES5 



TERM 0E2H 
LB A,0E2H 
OUT IPIDT,*"" 
HALT 



ABORT SIE2II 



S1ARC3 



JR 
ECU 
IX 
LB 
IK 
AKB 
JR 



-1 



£61 
£67 
£63 



487 £65 

488 £££ 
4B9 £67 

490 £68 

491 £69 

492 £70 

493 £71 

494 £72 

495 £73 
496* £74 

497 £75 

498 £76 

499 £77 



SJARC4 



S1ARC2 



AjiSIOl 
<HL),A* 
AjtSID+l) 
J 

I,5IARC4-$ 
TERJI 0E3H 
LB A.0E3H 
OUT • (P1D),A 
HALT 
JR 
FPU 
LB 
IKC 
LB 
CP 
JR 
LB 
LB 
POP 
POP 
POP 
EI 

RETI 



;BEI BYTE 

i —AKB STORE IT 



i OX JF NO KORE 
J ABORT I1E3II 



-1 
I 

M 
A 

(KTIBCT) V A 
32 

H2.SIARC2-I 
A,2 

(HTlFLBJ f A 
HL 
BC 
AF 



j RECOVER COUKT 

;IKCR I RESTORE 
SlS IT 32 
jOUIT IF HOT — 
| —ELSE SET FLAB TO 2 



5 

; FOLUMtt 15 A SUBPJJUTIKE TO 51ASRC i 5JARCA 

502 ABDSIAS1S LB W.S1A15T ; ABDR OF STATUS SAVE AREA 

503 £8) ■ JH A.tSIOtl) jRRO ; 

* v 



83 

0094800 



c J ics m m hi iu« 

urn 506 6B4 OMR S10M.0010 jPIRI 

mi! nil 2 m* m ,5,D,n,ft 

507 6B8 U glj" .« 

U6J 77 50B IBS ID «HLI.ft jAXOlMS IM 

, m t 9 509 MO 

u » fl a " 5 ERROR IIEOII 

I4N3EEI ' »« LD „ J"" 

44DC76' 3f*9l «*" 

4400 IBFJI < 38 "* 



1 



44HF-F5 511 700 S1A1BE PUSH AF 

44E0C5 515 701 POSH BC 

44EI E5 516 702 PUSH HI 

517 703 IHMSIA1CI 

i«2E5 1 704 PUSHHL 

ISsEMf 2 705 □■■.Bum 

.icioj : 3 706 I«C N- 

I!" 22C04P ' ^ 707 . U- t51ATCI»,HL 

S»r «. 8 J5 7 fas ,DU1 " S ™ 

«K DB61 519 711 W M"*» 

77 520 712 U > «M 

44F1 23 521 713 1HC HI 

522 714 OBWHDU.OOM 

44F2 3101 I "5 • 10 ».00W 

27u rrsss 

12 r 5S S «T ;«.LAR10S,0S15 

ISSwi- 525 720 U> MSU0ST7 

,„ E604 526 721 » « |g£ 

- 007 ss ti, - 

4500 3E02 » 724 LO MM 

4502 0350 2 725 « 

«04 76 3 726 HALT _ 

4505 llfl I 227 » J 
=4507 * 529 729 S10IB3 MB » 

4507 3A9441' 530 730 II ■,««■» ^ Mnin 

450AFE02 53 73! CP 

^ 2B07 S 7« »U. 

450E3C01 I 234 LB »,»« 

S 0350 . 2 735 OUT ffW.1 

4512 76 3 736 HALT 

4513 1BF0 « 737 « -» 
M515'3A9541' 534 739 SI01B1 LO A.W0ini 

451B 47 515 740 LO i.A 

4519 219641' 536 741 10 HL, H1CSER 

451C E3 537 747 AO0_A,L 

4510 6F 53B 741 LO l",A 



84 









1 1 


; t 
i * 




f t • » f » 

c. 


1*1 


741 


« » *• 


r..h 






54! 


744 


LP 


M 




c;? n 


542 


747 


IB 


A.lKL) 


jAiiVE SAM AS HEElvE 


4153 XJfcO 


543 


74B 


001 


(S)D!,A 


jOUTrUT Kill CHAR 


u:i 7£ " 


544 


745 


LB 


M 




4524 3C 


545 


750 


1HC 


A 




4527 F£70 ' 


544 


751 


CP 


32 • 


;IS NEW COUNT 32 


4529 7004 


547 


752 


JR 


. -510TB2-S :)F KDI--NORJIAL RETURN 


452B ftT 


54B 


753 


"3fiR 


A ' 


;01H£RU5E 2ER0 C0UX1 A 


452C 32944 J* 


549 


754 


LD 


(HTDFL6) V A 


E 

• 


452F'32954r 


550 


755 SI0TB2 


LD 


IH1DBCT),A 




4532 El 


551 


754 


POP 


HL 




4533 CI 


552 


757 


PDP 


BC 




4534 Fl 


553 


75B 


POP 


AF 




4535 Ffi 


554 


759 


E) 






4534 EMD 


555 


740 


RET] 


- 


453B'F5 


557 


1 

762 P1MK 


PUSH AF 




4539 C5 


558 


■7*3 


PUSH BC 




. 453ft E5 


559 


m 


PDSHHL 




453B 


540 


745 


DO FIA1CI 




453B E5 


1 


1U 


PUSH HL 


• 


453C 2AC241' 


2 


m 


LD 


HL t 4PIA1CTI 




453F 23 


3 


748 


1KC 


HL 




4540 22C241' 


4" 


749 


LD 


(PlAICT) f Hl 




4543 El 


S 


770 


PDP 


HL 




4544 3A4541' 


541 


772 


LB 


A, (nsiFiB) 


;AS FOR S1ARCA " 


4547 FE02 


542 


773 


CP 


2 




4549 20D7 


543 


774 


JR 


H.PIAJKM 




454B 


544 


775 


I ERR 0C1H 


j ABORT ttCltt 


454B 3EC1 


1 


774 


10 


A.0C1H 




454D D350 


2 


777 


OUT 


<PIO),A 




454F 74 


3 


77fl 


HALT 






4550 1BF0 


4 


779 


JR 


•1 




4552 , 3E01 


545 


781 PJA1KI 


LB 


A,l 




4554 32454J' 


544 


7B2 


LD 


lh51FlE),A 


;SE1 BUSY fJt 


4557 3A4441' 


547 


7B3 


in 


A t (R51BCT1 


- 


455A 47 


54B 


7B4 


II 






4550 214741* 


549 


7B5 


LB 


HL.RSISCH 




455EB5 


570 


7B4 


ADD 


u 




455P 4F 


571 


7B7 


LD 


L,A 




4540 3E0O 


572 


7B8 


LD 


A t 0 




4542 BC 


573 


7B9 


ADC 


A,H 




4543 47 


574 


790 


LD 


H,A 




45M DB54 


575 


791 


IK 


A, tP2D2) 




4544 77 


574 


792 


LD 


1HL) 9 A 




4547 7B 


577 


793 


LD 


A,B 




4546 3C 


576 


794 


IKC 


A 




4549 324441' 


579 


795 


LD 


(KSIBCTI.A 




454C FE09 


5B0 


m 


CP 


9 


jDKLV 9 BYTES IK BLOCK 


4541 7D05 


581 


797 


JR 


K2 f PlAIK2-$ 




4570 3E02 


5B2 


79B 


LD 


A,2 




4572 324543* 


583 


799 


LD 


IKSIFLG), A 




4575*EI 


5B4 


800 P1A1K2 


PDP 


HL 




4574 CI 


5B5 ,B01 


POP 


BC 





0094800 



«M3 



85 



4S77 n 

Kin n 

MIS iM 

457F B7 
45B0 200D 
45B2 3AC541' 
45B5 B7 
4566 2007 

<5ee 3£oj 

45BA 32C44P 
45BD 1817 
45BF* 
458FE5 
4590 2AC44P 

4593 23 

4594 22C441* 

4597 £1 

4598 3A7D41' 
459B FE02 

. 459D 2B07 
459F 

459F 3EB1 
45A1 D35D 
45A3 74 
45A4 1BFB 
45A6'AF* 
45A7 327041' 
45AA Fl 
45ABFB 
45AC ED4D 



4B00 

=4800' 

4600 

4B00 C3174B 
4B03 00000000 
00000000 
-. O000 
4BDD 0OOOD0OO 



m hi 

5tE B04 



£1 

HI J 



0094800 



i 



590 EOl P1A0U1 

591 B07 • 

592 BOB 

593 B09 

594 BIO * 

595 Bll 
59* BJ2 
597 B13 . 
59B B14 

599 B15 

600 B16P1A0U2 



ODOO 
4BI7 3A6541' 
4B1A FE02 ' 
4B1C C2314B' 
4B1F * 
481F £3 
4B20 2A5141* 
4823 23 
4B24 225141' 
4B27 El 
4B26 

4B2B 3ED0 
4B2A UMV 



B17 
BIB 
B19 



4 820 

5 B21 

601 823 

602 824 

603 B25 
£04 B26 

1 827 



2 
3 
4 



82B 
B29 
B30 

605 B32P1ADM 

606 833 
J>07 B34 
J>0B 835 
609 836 



PUSH AF 

LI A, IPIADCT) 
ft 

Kl/pJADUJ-l 
AjlPJAOCTilJ 
A 

8I.P1ADU2-I 
M 

tPlAOCD.A 

piaoum 

\m P1A0CT 
PUSH KL . 
LD HL, IPIADCT) 
HL 

(PlAQCT) f HL 
HL 

A, tftSDFLB) 
2 

I.PIAOUI-I 
TERK 0B1H 
ID- A,0B1H 
CUT <P10J,A 
HALT 



DP. 
JR 
LA 
OR 
JR 
LD 
LD 



JKC 
U> 
POP 
LD 
CP 
JR 



5 or: 1F'2 

; ABORT IIB1M 



21 

IDR 

LD 

POP 

£1 

RETI 



-1 
A 

(KSQFLE)jA ;5ET FREE 
AF 



m!!IHHHH»l«»»B»"»" 



612 
613 
614 
1 
2 



B39 

B40 BCKfiKD 
841 
B42 
843 



4BO0H 



;KEXI ROK 
;BAC«ROUKD LOOP 



DRB 
ECU 
BPT 

3P 1*23 jPAICHABU BREAKPD1KT 

DEFB 0,0,0,0,0,0,0,0,0,0 



3 844 



615 B46 

616 B47 

617 84B 

618 B49 



850 
B51 
B52 
853 
B54 ' 



619 B56 



B60 
861 



DEFB 0,0,0,0,0,0,0,0,0,0 



LD A, tRSlFIB) 
" 2 

3P H,BK046 jBfPABS R5I0 IF NOT 2 
]KDf KREAD5 
PUSH HL 

LD HL, {NREAD51 
INC HL 

LD IHREADSljHL 
POP HL 

FILL PARWKjF ARM *PAPJflCl-l ,0 ;ClEAR KORKAREA 
LD A,0 



LD DE,PARW 



ORIGINAL 





t —4 


H 


::£.,► 






f *Lj 


LL 


h,t- 








11 


M 






C r • • 


jk: 


Dl 




AC J) I'lU/DD 


Ifl tit 


LD 


BE, . KE.P;? •tiFAr.MKL-l-FAr.it 


i * * i r ftLft * 

\ns isbv 


11 BO/ 


LD1R 






4836 jh6rU 


toft Die 

QIV DDI 


LD 


fij luuhlMJ I 


• PIPIT V PVTF 
Jrnr.JII Pi It 


4B39 Dp/703 


101 Rift 

til olV 


t ft 




JbhVi 


4B3C 4F . 


Pi/ oil 


I D 

LV 


r fl 


4 BSD Wl 


D1J 0// 




3 




4B3F EAU48* 


624 B73 


ID 

Jr 


PE,Bu002 




4842 DDCfcOOU 


i «k mi 
625 B/4 


CCT 


o,ux) 




4846*79 




I n 
LP 


A,C 




4B47 EfcOC 


I'll Dlt 

627 B/6 


ftNV 


OCH 




4849 EA504B 


bio d// 


IP 


PE,BCK003 




484C DDC800CE. 


629 B7B 


CCI 


i,tm 




4650*79 




i n 

LU 


A,C 




4BM EWO 


fc3J BBD 


finfl 


30H 




4B53 EA5A4B 1 


tit 001 

63/ flnl 


IP 
Jr 


FE.BttDOl 




4B56 DDCBOOW 


£33 862 


SET 


2,1111 




4E5A"79 


634 883 BCIC004 


LD 


Ait 




4B5B E6C0 


635 8B4 


fiKD 


OCOH 




4BSD EA644B' 


636 BBS 


JP 


PE.BCKOOS 




4B60 DDCBQODE 


637 886 


SET 


3,111) 


; FIRST WORD SET 


=4864" 


63B BB7BCW05 


EDU 


1 



0094800 



4B64 3A6E41* 
4Bo7F5 
4866 E63F 

4B6A mm 

486D Fl 
4861 07 
486F 07 

4870 57 

4871 U03 
4873 6F 

*" 4874 7A 

4B7S UOO 

4B77 0606 m 

4B79'B7 

487A F27E4B* 

4B7D-14 

4B7E'07 

4B7P JOFB 

4BB1 7A 

4BB2 E603 

48B4 95 

4BB5 2B04 

46B7 DDCBOOFI 

4BBB*3A6D41 B 

4B8E OEOO 

4690 B7 
4891 E29B48' 
' 4B94 3E03 
4B96 Bl 
4B97 4F 



640 8B9 

641 890 

642 891 

643 892 

644 893 

645 894 
64o 895 

647 B96 

648 897 

649 89B 

650 899 

651 9D0 

652 901 

A53 902 BKO06. 

654 903 

655 904 

656 905 BCK007 

657 90o 

658 907 

659 908, 

660 909 

661 910 

662 911 

663 912 BCK00B 

664 913 
6fc5 914 
666" 915 

667 9U 1 

668 917 
169 91B 



BREEHOT 
; BETKEEK PARITY BIT PAIRS, 
ft, f K5DATA«6) jEtt BYTE 



LD 

PUSH AF • 
AND *3FK 
LD UX*4),A 
POP AF 
RLCA 
RLCA 
LD D,A 
3 

L,A 

D,0 
B t 6 
A 

P,BtK007 

D : i 



;LFAVE 5-DTIHLT 

save im mam 



AKD 
LD 
LD 
LD 
LD 
OR 
JP 
INC 

RLCA •> * 
D3K1 BCC006-I 
LD A y D 
3 
L 

2 t BCIC00B-S 

7, (in 



5 £CC i BITS lin ADJ. 
jSAVE HDD 4 



AKD 
SUB 
3R * 
SET 
LD 
LD 
OR 
: 3P 
LD 
OR 
LD 



A.IKSDATA45) jLSBYTE 
C,0 
A 

PD.BCW09 
A,3 
C 

C.A 



;D«AS KO OF T5 IR ECt 5-0 



;SET IF ERROR IK ROD 4 



BAD ORIGINAL 



87 





£7C« 


91 i tll&W 


10 






471 


920 


GE 


A 




• E2A3(E 


472 


971 


JP 


po t B:r.oio 






t73 


92? 


LB 


a.o:h 




4BA1 Bi 


474 


9/3 


OR 


c 




4F 


tic 
4/3 


924 


LP 


C;A 




4flA3 3fitB<J 


6/6 


fill nrf Ai A 

925 BCK010 


LD 


A, (nSOATAf 3) 


injr n"7 

4dhA e/ 


m 
til 


DTf 

7/6 




A 




4BA7 LM4H 


nc 
67b 


Ml 

7/7 


ID 


FO.KKDM . 




inn irift 

4 BAA 3E30 


no 

479 


92B 


10 * 


A f 30H 




48AC Bi 


1 DA 

4B0 


92? 


no 
UK 


C 




4BA0 If 


AB1 


930 


LO 


C,A 




4BAE , 3A4fi4r 


4B2 


931 BCKOll 


L0 


A, (J1SDATA+2) 


4BB1 B7 




932 


OR 


A 

A 




. 4BB2 E2B94B' 




933 


JP 


Dft DTk'ftll 




ABBS 3EC0 


4B5 


93. 


L0 


A,OC0H 




4BB7 Bl 


4B6 


935 


OR 


C 




48BB 4F 


487 


934 


LO 


C,A 




4BB9*79 


4B8 


937 BCK012 


L0 


A,C 




4BBA DBAE03 


4B9 


93B 


I OR 


UI*3) 


f ACTUAL PARITY BYTE 


4BBD DD7701 


£90 


939 


L0 


fIW),A 


|]*5 FDR PARITY FAILURE 


4BC0 2J&M1* 


492 


1 

941 


L0 


HL,hSDATA*2 


; KBYTE 


48C3 CB7E 


493 


942 


.BIT 


7, (HU 


;B1T 31 DF OATA 


48C5 2004 


494 


943 


JR 


W.BCIC013-S 




4BC7 BBCB02EE 


495 


944 


SET 


5.(11*2) 


;ECC BIT 5 


4BCB'O405 


494 


945 BCK013 


L0 


B,5 




4 SCO 0E00 


497 


94fc . 


L0 


t.o 




4BCF 215940' 


49B 


947 


LD 


HL.HASKO 




48B2 , CD3142' 


499 


948 BCK015 


CALL 


ECC 


;CHECKS m BIT RETURHEO IX A 


• 










a 












i HL IMCR BY 4 


4BD5 B7 


701 


950 


BR 


A 




4804 2B10 


702 


951 . 


JR 


2.BCK014-I 




4 BOB 7? 


703 


952 


LD 


A.C- 




4BB9 CB27 


704 


953 . 


SLA 


A- 




4B0B CB27 


705 


954 


SLA 


A 




4B00 CB27 


704 


955 


SLA 


A 




4B0F F4C4 


707 


954 


OR 


0C4H - 




4BE1 32E74B* 


70S* 


957 


L0 


{SnB*3),A 


; OVERLAY JKSTR KITH BIT HO 


4BE4'MB02C4 


709 


95B SOB 


SET 


0,(1X12) 




4BEB'0C 


710 


959 BCK014 


3KC 


C 


;KEIT BIT 


4BE9 10E7 


711 


940- 


0JH2 BCK015-I 


;00 IT AEAIX 






I ECC 5-0 NOV CALCULATE* IX III42) 


4BEB DB7E02 


713 


942 


LD 


A, (11*2) 




48EE O0REO4 


714 


943 ■ 


!DR 


UH4) 


{ACTUAL ECC 5-0 


4BF1 007702 


715 


944 


L0 


UI*2),A 


; STORE rs FDR ECC FAILURE 


4BF4 DOBfcOl 


714 


945 


■ OR 


IUM1 


;0R IK PARITY FAILURES 


4BF7 D0B4O0 


717 


944 


Dft 


(11) - 


;0R IK PARITY PAIR FAILS AKO 












ADD 4 


4BFA CA7A4? 1 


718 


947 


JP 


Z.BU0J4 


;JUKP BK TOTALLY SDDO BLOCK 


4BF0 


719 


94B 


im mm 


SlXlTIAL PKYSER CDUKTER 


4BFD E5 


I .949 


PUSHHL 




4BFE 2A55ir 


• 2 


970 


LO 


HL t CKPE1M1I 




4901 23 


3 


971 


IKC 


HL 





4902 225541* 4 972 LD (NPE1H1),KL 

4905 El • s 5-t93 • 0 - POP KL 

v— — • 



BS 



IZ',1 ir.7rf.fi 
*7*'fc imilVV 


77P 
771 


97S 
7/J 

97a 

7/0 


Lit 

pp. 


£ Mil 
h| 111/ 

A 

H 


0094800 


J Li* ■ HpilC* 


777 


977 
7/y 


JP 




1 Jh.L l \rtLlnBLl LKKUK 

• -Mir 7f\ M M nt nu trr nt dipi 

, -W!l IU nw04 DK LLC OK PAK1 

IV Da ID fDbn& 


1TUU UV/IVJ 


774 
//I 


070 
7/7 


1 ft 


A 1 11 4 1 1 

R| II If II 


;PAKJII FAILS 


10 I A /X ft A 


77^ 


00 A 
7dP 


LD 






jCII A*AQ 

4tI7 0608 


77C 
lib 


9B1 


LD 


tl A 

B ( B 




iqi 1 » r cfti 
47J4 lovi 


777 
III 


70/ nKUlY 


Kit 


A 

A 






77P 
r/D 


CM 


7P 

ir 






4917 Ut 


770 

in 


TBI 


1KC 


c 




ion' f nro 


77ft 
/30 


VBd BUQiB 


DJKI 


firk* a 10 i 






7T| 
/ Jl 


706 


LU 


b r 




1910 r&ir 


717 


9B7 

70/ 


CPl 


li 




491F DD7707 


733 


9BB 


LD 


f I T471 t 


497? FE01 


714 


9fl9 

7D7 


rp 
tr 


I 
1 




4974 C7BA49' 


7tS 


990. 
77U 


JP 
•Ir 


1(7 pfTfin 


jUNLUKK If Irftnchnb NO) j 


4977 DD7F&7 


73a 
/jo 


99! 
"74 


I ft 


A 




492A B7 


737. 


992 


011 






71P 

/JD 


17J 


Jr 




• nurnLo tiin etc trr r mi 
JUKLUHK tlNLtbd ICC FAIL 


Mil 3D 


739 


m 


DEC 


A 




loir 

492F DD7705 


740 


995 


U> 




fill «•* |l Iklf uft 

{FAILED BIT KD 


< fin ir 

4932 4F 


741 


996 


LD 


C f A 




1011 roir 

4933 CB3F 


742 


997 


5RL 


A 




4935 CB3F 


743 


99B 


SRL 


A 




ion r B»r 

4937 CB3F 


744 


999 


SRL 


A 


;A HAS FAILED BYTE 0-LSBYT.3- 

HSBYI • - 


4737 uv/ivb 


745 1000 


LD 


(IIi6),A 


• 


4731 11 


746 1001 


1 A 

LD 






tarn ron 
493D lei/ 


747 1002 


CI A 

SLA 


A 
A 




493F F630 


7<B 1003 


AXD 


30H 




4941 4F 


749 1004 


LD 


C t A 




4942 3E46 


750 1005 


LD 


A,46H 




4941 SI 


751 1006 


DR 


C 




4945 324B49 


752 1007 


LD 


irs tf ill A 

(FBI1 4 3)|A 


{OVERLAY BIT 1KSTR 


494B'DDCB0M6 


753 1006 FBIT 


BIT 


0,(1141) 


jTHiS SHOULy BE 1 


494E I ABM 9 


754 1009 


ID 

Jr 


7 GfrAI"! 


;1F 0 ECC AMD PARITY DDMT AER 












tr 

li • 


4?4r DfljtOo 


755 1010 


1 A 

LD 


ti UI 4 6J 


. CiVTT lift 

;BTlt XD 


JOC*l 11 Aft 


756 101 t 


1 A 

LD 


n a 
D,0 




4954 716D41 


757 1012 


LD 


HLjWDhlA+S 




49^7 B7 


75B 1013 




A 


\ 


10*0 rno 
4tjd tDLu 


759 1014 




in fir 


• Hit »rt»Ai Aim nvir *nn&fpr 
|HL\-nLIuAL DUD -Bill ADDRESS 


4 7Jfl 1)17/103 


760 1015 


1 A 


a H7iCl 

ft, 112*31 




io«;n fiA7 
4tjP 160/ 


761 1016 


hKv 


7 
/ 




495t C82/ 


767 1017 


tl A 


A 

R 


• 


ipi 1 run 
4961 [82/ 


763 1018 




A 

A 




J017 POT? 


764 1019 


CI A 


A 
H 




• Oil ClCft 

4Y6; tblv 


745 ,1020 


no 

UK 


I'LUn 




mil A 1 A A 

496/ OiOO 


766 1071 


LD 


B,0 


• 


4959 375049* 


767 1027 


LD 


ISETlKtll.A 


; OVERLAY INST 


49K'CBC0 


76B 1073 SETIN 


sn 


0.B 




4961 7E 


769 1024 


LD 


P., (HL) 




I9AF A8 


770 1025 


10R 


B 




4570 77 


771 1026 


ID 


(hi), ft 


llKEil rUD BIT 


4971 


772 1077 


1HCV 




jC^RUMDK CCUK1ER 


4971 E5 


1 107B 


PUSH HI 





BAD ORIGINAL 



4972 KMV 
4975 23 

mm* 

4979 LI 

M97A' 
3AEB41' 

m uof 

497F 2032 

4931 

A9BJ £5 
49B2 2A5341' 
49B5 23 
49B6 225341* 
49B9 El 



89 

? 1029 LD k.'^rGJ 

3 1030 1KC HI 

4 1031 LD iME»m s n. 

5 1032 POP HI 



774 1035 KK016 ECU » " " «» 0R CORRECTED 

775 1036 U) ft, HSSDftTA> 

776 1037 AKD 15 -.RESIDUAL TIKE 

777 |(» JR W f KW20 jlO LOBICAL IE5TS IF HOT TIKE 

-Din 

77B 1039 1KB KFER10 |UC IPHTSERRS DUE ID TlhE-OU 

T 

1 1040 PUSH HL 

2 104! LD HL, IKPERIO) 

3 1042 IXC HL 

< 1043 LD (KPERT0),HL 

5 1044 POP HL 



0094800 



M9BA* 7B0 1047 BH017 ECU i 



49BA 

49BA C3A149 
49BD 00000000 

OOOOOOOO 

0000 _ 
4997 ODOODOOO 

OOOOOOOO 

0000 

49A1 
49A1 E5 
49A2 2tiBU' 
49A5 23 
49A6 225B41' 
49A9 El 
49AA 3E0) 
49AC 324441' 
49AF F3 
49E0 C3F94A' 

=49B3* 

49B3 

49B3.C3CA49 

mh oooooooo 

00000000 

0000 
49C0 OOOOOOOO 

COOOOOOO 

0000 
49CA 3HM1 1 
49CD 4F 
49CE 07 
W 07 
49D0 E603 
49D7 2006 
49DI CB69 
49D6 2B02 
49D8 3[04 



7B1 104B 

1 1049 

2 1050 



3 1051 



7B2 1053 

1 1054 

2 1055 

3 1056 

4 1057 

5 105B 
7B3 1060 
7B4 1061 
7B5 1062 
7B6 1063 



;T0 HERE IF ULTIMATELY A PHfS 
ERR. 
BPT 

JP S*23 jPATCHABli BREAKPOINT 

DEFB 0,0,0,0,0,0,0,0,0,0 



DEFfi 0,0,0,0,0,0,0,0,0,0- 



1HCK KPKTER 
PUSH HL 

LD HL, (KPHYER) 
1KC HL 

LD (KPHYER), HL 
POP HL 
LD A,l 
ID «ACIXD),A 
Dl 

:? 



BK047 . JTO KSDUIPUT SECT10K 



7BB 1065 BCK020 ECU I 
789 1066 

1 1067 

2 106B 



{LOGICAL IE5TS 

BPT 

JP $423 jPATCKABLE BREAKPOINT 

DEFB 0,0,0,0,0,0,0,0,0,0 



3 1069 IEFB 0,0,0,0,0,0,0,0,0,0 



790 1071 LD A t inSDfilA*21 j»5BY1E 

791 1072 LD C.A 

792 1073 RltA 

793 1074 * PLEA 

794 1075 AKD 3 |W£ ^ ftCC 

795 1076 W tt.KiTO-l >SW If KOI LOB 

796 1077 BIT 5 f C 

.797 1070 JR I.KlWI-l 1«JP If Bll 29'0 

79B 1079 LD A,4 



90 





799 JOED BCr&2l 


LD 


mm,* 


' 49DD 3A474J* 


boo icei 


ID 


a, iiisjson 


WD If 


B01 1082 


RRA 




49£1 E67F 


802 J OB 3 


AND 


7FH 


49E3 374341' 


803 10B4 


LD 


(5UBCHA),A 


\m 5F 


B04 I DBS 


LD 


E.A 


49E7 1600 


BOS 1086 


LD 


D,0 


49£? 2J005B 


B06 I0B7 


LD 


HL.SUBCHS 


49EC EB 


807 1053 ' 


El 


DE,HL 


49ED 29 


808 1DB9 


ADO 


HI, Hi 


49EE 29 


809 1090 


ADD 


Hl.HL 


49EF 29 


610 1091 


ADD 


HL,HL 


49F0 29 


B1I 1092 


ADD 


HL,HL 


A9FJ B7 


B12 1093 


OR 


A 


49F2 ED5A 


813 1094 


ADC 


HL,DE 


49f 4 E5 


814 1D9S 


PUSH ML 


49F5 FDE1 


815 1096 


pap 
rur 


it 


49F7 7f 


BU 1097 


1 ft 
LV 


A fill 1 


49FB 324141* 


817 1098 


1 A 


1 PCTATd A 


49FB 4F 


818 1099 


1 ft 

LD 


r a 

L,A 


49FC 3A4041*' 


B19 1100 


I ft 


a nvon 
R|(lirtl 


49FF CB27 


B20 1101 


CI A 

but 


ft 


4A01 CB27 


821 1102 


CI ft 

SLA 


A 


4A03 81 


m 822 1103 


AAA 
ADD 


a r 
A r C 


4A04 5F ~ 


" 823 1104 


i n 

LU 


r a 


4A05 1600 


824 1105 


1 A 


0,0 
a 

H 


4A07 B7 


825 1106 


nc 

Un 


4AD8 214540'- 


B26 1107 


\ ft 
LV 




4A0B ED5A 


827 1108 




nL| ul 


4A0D 7E 


82B 1109 


1 ft 


a fin i t 


4A0E 324241' 


B29 1110 


ID 

LV 


{ CP! 1 1 t 


4A11 3A4141" 


1 

'831 1112 


LD 


A, ftSTAlE) 


4A14 B7 


832 1113 


OR 


A 


4A15 2B34 


833 1114 


JR 


Z,BCIC022-$ 


4A17 3A4041' 


834 1115 


LD 


A, HYPE) 


4A1A B7 


835 1116 


OS 


A 


4A1B 2D2E 


836 1117 


JR 


K2 f BCK'022-t 


4A1D 3A5D4T 


B37 1118 


LD 


A, tKSDATA*5) 


4A20 FDBE05 


838 1119 


CP 




4A23 20I£ 


839 1120 


JR 


K2.BCK023-I 


4A25 3A6C41* 


840 1121 


LD 


A, (JfSDATA+4) 


4A2e FDBE04 


841 1122 


CP 


HY«41 


4A2B 2014 


842 1123 


JR ' 


KZ,BCK023-I 


4A2D 3A&B41* 


843 1124 


LD 


A ( lhSPATA«31 


4A30 F0EE03 


844 1125 


CP 


WO) 


4A33 200E 


B45 1126 


JR 


N2,Btt62M 


4A35 3A6A41' 


B46 1127 


LD 


A.inSDAlAO) 


4A38 E61F 


647 1126 


AND 


1FH 


4A3A 4F 


848 1129 


LD 


C,A 


4A3B F07E02 


B49 1130 


LD 


A,W<2) 


4A3E E6JF 


850 1131 


AND 


1FH 


4A40 B9 


851 1132 


CP 


C 


4A4i :bob 


B57 1133- 


JR 


Z,BCKD22-l 


4A43'3M241' 


653 1134 BCM23 


LD 


A, {CELL) 


4AU F£30 


- B54 1133 


Dft . 


30H ; 



0094800 



;S/C HO 

;5U*-CHtt STATUS AREA 

;nULl S/C BY 16 
;HL(-ADBft£SS OF S/C SLOT 

J STATE 



jTRAKSITIOK TABLE CELL 



-DUE TD IDE CARD OF D1FF % OPERATOR TRIUNE . 



. 4A<8 324241' 

■ Mn4B* 

4A4B 

C3W4A 
4A4E 00000000 

00000000 
* 0000 
4ASB 00000000 

00000000 

oooo 

mi 3A434J* 
4A65 110060 
* AM 7A04J' 
4A6B 2? ' 

mt 29 
4 AiD 2? 
4A6E B7 
4AtF ED5A 

4A71 77 
4A72 23 
4A73 E5 ■ 
4A74 F3 
4A75 3M641* 
4A7B EA03 
4A7A 77 
4A7B 23 
4A7C 3A474P 
4A7F 77 
4AB0 23 
4ABI 3A4BII' 
4AB4 77 
4AB5 FS 
4AS6 23 
4AB7 £B 
4 ABB 2UA41* 
4ABB 010400 
4A3E EDBO 
4A90 £1 
4A91 3A424I* 
4A94 E6F0 
4A9A U 
4A97. 77 

4A9B 3A4241* 
*A9B 07 
4«C 07 
4A9D 07 
4A9E 07 
4A9F £602 

4AA1 32444 J' 
4AM F3 

4AA5B7 ' . 



91 

; -TO 10BDK if'-i* V.'ilKl ELSE 15 OH. 
857 J13B LB (CELL), A 

I 

859 1140 8CK022 EDU i ;K0V BUILD TftAKSACTfOK EKT8Y 

JK TABLE 

BfcO 114! BPT 
J H42' JF $»23 jPATCHABLE BfiEAKPOIKT 

2 1143 OEFB 0,0,0,0,0,0,0,0,0,0 



3 1144 DEFB 0,0,0,0,0,0,0,0,0,0 



0094800 



M 114b 
B62 1147 
663 1MB 
M 1149 
B65 1150 
m JIM 
8£7 1152 
B&S 1153 

• 

B70 11*55 

871 1156 

872 1157 
B73 115B 

874 1159 

875 1160 - 

876 1161 

877 1H2 
87B 1U3 

679 1164 

680 1165 
BB1 1166 
882 1167 
683 1HB 
884 1169 
8B5 1170 
BB6 1171 

887 1172 

888 1173 

889 1174 ■ 
B90 1175 
891 J176 
B92 1177 
893 1178 



LD • 
10 
LD 
ADD 
ADD 
ADD 
OR 
ADC 

HL NOV HAS 
LD 
JHC 
PUSH 
0! 
LD 
AND 
ID 

* IXC 
LD 
LD" 
1HC 
LD 
U> 
EI 
INC 
EI 
LD 
LD 
LDIR 
POP 
LD 
AND 



895 HBO 

896 1181 

897 1SB2 
B9B 1183 
B99 11B4 
900 1)65 

902 UB7 

903 1JB8 

904 UB9 



1 



;WJLT BY 8 



A, 4SUBCHA) 
DE,TRAK5T • 
HI, (L5TRK0) 
HL,HL 
HL,HL 
HL,HL 
A 

HL,DE 

ADDRESS Of TRAKS SLOT 

(HL),A 

HL 

HL " 

A, (CLOCIC+1) 
3 

(HI), A 
HL 

A, ICLDCK+2) 

«HLI r A 

HL 

A, (CLOCM) 
I HI), A 



LD 



HL 

DE,KL 

HL,hSDATA+2 
BC,4 

HL 

A, (CELL) 

OFOH 
tHL) 
(HL),A 



;BYT£ 2 ADDR OF SLOT . 



|PREV STATE I ERR BITS 



LD A, (CELL) 

RICA 

RLCA 

RI.CA 

RLCA 

AND 2 



;BIT 5 Of CELL TO Alt) 



LD 
BJ 



IACKCD),A 



92 



4AA* 203£ 

' UAB £5 
4AA9 2A5941' 
4AAC 33 
4AAD 225941 • 
4AB0 El 
4AB1 3A4741' 
4AB4 T603 
4ABi FD7700 

4AB9 rroo 

4ABB 200E 
4ABD f 07702 
4AC0 F077O3 
4AC3FD7704 
4ACfc F077O5 

4AC9 mt 
4ACB'f£01 
4ACD 2018 

4ACF 2UA41' 
4AD2 FDE5 
4AD4 SI 
4 ADS 13 
4ADo 13 
4AD7 010400 
4ADA E0B0 

4 ADC 1609 
JADE* 
4ADE E5 
4ADF 2A5M1* 
4AE2 23 
4AE3 225D41' 
4AEi El 
4AE7* 
4AE7 E5 
4AEB 2A4B41' 
4AEB 23 
4AEC 224B41' 
4AEF El 
4AF0 
4AF0 E5 
4AF1 2A4D41' 
4Ar4 2B 
4AFS 224D4J' 
4AFE El 
4AF9' 

4AF9 C3104B 
4 AFC 00000000 

O00D000O 

0000 

mb oooooooo 

00000000 

oooo . 

4BI0 M1041' 



90S 119ft 

iWJ II7W 




• if i nr rto 
\il IVb IKK 


OAJt 1 101 


IK-i nbUUv 




t 1 10) 
I 117/ 


rU5H HL 






in tit iL<rnnnt 

LD HI, IkbOQDJ 




3 1194 


1KC HI * 


• 


. 4 1195 


LD IKS0DD),HI 




J 1196 


FOP HL 




Oft? 1100 
TP/ llTC • 


LD A, (CELL) 




90B 1199 


AKD 3 


;KEV 5TA1E 


909 1200 


LD UY),A 


;10 SL01 IN S/C TABLE 


910 1201 


CP 0 




Oil I1A*1 

ill 1202 


JR H],0H<4B-$ 




912 1203 


LD <IY«2),A 




913 1204 


LD l\W\ t b 




914 1205 


LD W«4),A 




915 1206 


LD UW),k 


;2ER0 OPERATOR 10 IF Hit STAT 






EO 


91d J207 


JR BCM25-I 




917 1209 OH448 


CP 1 




91B 1209 


JR M.DCIf 025-1 




{HERE IF MEV5TA7E 1 AND E0DD TBAKS 


920 12U 


LD HL I H50ATA*2 


921 1212 


PUSH JY 




922 1213 


POP DE 




923 1214 


IKE DE 




924 1215 


1KC DE 




925 1216 


LD BC,4 




92d 1217 


LDIR 


;COP| KEI OPERATOR CODE TO 5/ 






C SLOT 


927 1218 


JR BCK025-I 


♦ 


92B 1219 BCK024 


\m XLOBEfi 




1 1220 


PUSH HL 




2 1221 


LD HL, (NLQEER) 




'3 1222 


ikc & 




4 J223 


LD IHLDEER)|HL 




5 1224 


POP HL 




929 122o BCK025 


IKCV LSTRKO 




1 1227 


PUSH HL 




2 1228 


LD HL, (LSTRHD) 




3 1229 


INC HL 




4 1230 


LD (LSTRNOI.KL 




5 1231 


POP YL 




930 1233 


DEC* HLEFI 




1 1234 


PUSH HL 




2 1235 


LD HL,INIEFT) 




3 123* 


dec a 




4 1237 


ID IHLEFU,HL 




5 1238 


POP HL 




931 1240 BUD47 


BP1 




1 1241 


JP 1*23 


;PA1CHABLE BREAKF01KI . 


2 1242 


DEI 8 0,0,0,0,0,0,0,0,0,0 



0094800 



- 1 



3 1243 DEFB 0,0,0,0,0,0,0,0,0,0 



932 1245 LD AjWSOFLSl 



1 



0094800 



4h3 B7 
41; 14 2B02 

\m ieiB 

'4E1B'3E02 
4BIA 377041' 

4bid mm 9 

4B70 
4B22 

4B22 3E00 
4324 IJ&Sil' 
4B27 12 
4B2B 42 
4B29 6B 
4B2A 13 
4B2B 0I0A00 
4B2E ED30 
4B30'FB 



933 12U 

934 12<7 

935 124B 

936 1249 BCK026 

937 1250 
93B 1251 
939 1752 
946 1253 

4 1257 

5 125B 

6 1259 

7 1260 
6 1261 

9 1262 

10 1263 
U 1264 

941 1266 V645 



OR 
JR 
JR 

Liy 

LD 
LD 
OUT 



l.BDOJt-J 
V645-I 
A,2 

tnSQFLGl,A j$E1 F/B BUSY 
A, IACKCD) 

<ND2),A ;ACr CODE 
FILL f.SlFLB,riDATA»7,0 
LD A,0 

DE.KSIFLB 
IDE), A 
H,D 

DE 

BC^RES.KSDAW-nSlFLG 



LB 
LD 
LD 
LD 
INC 
LD 
LDIR 
EI 



4831* 

4B31 C3484B 
4B34 00000000 

00000000 

0000 
4B3E DOOOOOOO 

OOOOOOOO 

0000 
4B4B 3A7241' 
4B4B FE02 
4B4D C26HD' 
4B50 21744P 
4B53 CD0042' 
4B56 21BA41' 
4B59 119041 1 
4B5C 0604 
4B5EMA 
4B5F BE 
4B60 2006 
4E62 23 
4B63 13 
4B64 10FB 
4B66 1B72 

=4B6B' 
4B66 3E22 



943 I26B BCK046 

1 1269 

2 1270 



3 1271 



BPT 

DP $423 jpATCHABLE BREAKPOINT 

DEFB 0,0,0,0,0,010,0,0,0 



DEFB 0,0,0,0,0,0,0,0,0,0^ 



944 1273 

945 1274 

946 1275 

947 1276 
94B 1277 

949 127B 

950 1279 

951 1280 

952 12B1 BCK02B 

953 12B2 

954 1283 

955 1284 

956 12B5 

957 1286 * 

958 1287 • 

i 

• 960 12B9 BCK029 
961 1290 

1 



LD A, IHTIFLBI"" 

CP 2 

JP H7.BCK027 

LD KL f HTlTVP ' 
CALL CHKSUK 

LD HL.IKCH 

LD DE,H11CK1 

LD. B,4 

LD A, IDE) 

CP (HL) 

JR K7,Btt029-f 

INC HL 

1HC DE* 
WKZ BCK028-I 

3R BCK030-I 



jBYPASS HOST IHPUT 



jCHECKSUhS ARE EBUAL 



EDU 
LD 



A,34 



;MDT ECUAL 
jERFDR CGDE 
RETRAK5M1 



PUD CHXE'JK AND 



4P6A' 


963 1292 HTOFKT 


BP1 


4E6A C3B14B 


1 1293 


JP H23 ;PMC«ABLE BREAkPOlKT 


4B6D OOOOOOOO 


2 1254 


DEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO 






0000 
4B77 OOOOOOOO 


3 1295 


DEFB 0,0,0,0,0,0,0,0,0,0 


OOOOOOOO • 






0000 






4B81 KAMI" 


964 1297 


LD IHMRMI,A 


41:84 CD5142' 


965 1298 


CALL HTOF % ; BUILD DEFAULT KESSABE 


4B87 CD4C42 1 


966 1299 


CALL HTOCSU \ 



USA 
UBft 15 
AtEB 
' 4»E 23 
4BBF 226K1 1 
4B92 El 
4B93 r 

4E93 C3AA4B 
4696 00000000 

oooooooo 

0000 
4BA0 00000000 

oooooooo 

0000 
4BAA 3A9441' 
4BAD B7 
4BA£ 2B07 
4B80 

46B0 3E21 
46B2 D350 
4BB4 76 
4 BBS JBFD 
4BB773 
4BB8 3£0f 
4B&A 329541' 
4BBD 3C 
4BBE 329441* 
4BC1 3A9641' 
4BC4 0360 
4BC6 AF 
4BC7 327341' 
4BCA 327241 1 
4BCD FB 
4BCE 
4BCE E5 
4BCF 2A6341" 
4BD2 23 
4BD3 226341 1 
4BD6 El 
4B07 C3644D' 

=4BDA» 
4BDA 3A7441' 
4BDD FEFF 
4B0F 2027 
4BE1 2A6041' 
4BE4 1I0B03 
4BE7 B7 
4BEB £032 
4BEA 2017 

mc nmv 

4BEF 110069 
4BF7 B7 
4BF3 ED52 
4BF5 200C 
4BF7 2A8C41' 
4EFA 110434 



9t7 J300 

1 1301 

2 1302 

3 1303 

4 1304 • 

5 J305 

96B 1307 SEKD 

1 13(8 ' 

2 J309 



3 1310 



969 1312 

970 1313 

971 1314 

972 1315 

1 1316 

2 1317 

3 1316 

4 1319 

973 1321 BC*03J 

974 1322 

975 1323 

976 1324 

977 1325 
97B 1326 
979 J327 
9B0 132B 
981 1329 
9B2 1330 
9B3 1331 
984 1332 

1 1333 

2 1334 

3 1335 

4 1336 

5 1337 
9B5 1339 

987 1341 BCK030 
98B 1342 

989 1343 

990 1344 
99) 1345 

992 1346 

993 1347 

994 134B * 

995 J 349 

996 1350 

997 1351 
99B 1352 

999 1353 

1000 1354 

1001 1355 

1002 1356 



94 

ikcv mu 

PUSH HL 

LD HL, IkBHlIf] 
IHC HL 

LD fkEfMINI.HL 
POP HL 
BPT • 

JP f<23 jPATCHABLE BREAKPOINT 

DEFB 0,0,0,0,0,0,0,0,0,0 

DEFB 0,0,0,0,0,0,0,0,0,0 



0094800 



LD A, (H1DFL6) 
Oft A 

JR 2,BCr.03)-f 
TERH 21H 



LD 

OUT 

HALT 

JR 

DI 

LD 

LD 

INC 

LD 

LD 

OUT 

2 OR 



A,2!H 
(P1D),A 

-1 
U 

(HTOBCTM 
A 

(HTDFlB) f A 
A, (KTOSER) 
(SIOJ,A 
A 

(HI I BCD, A 
(HT1FLE),A 



i ABORT IS21M 



;F1R5T CHARACTER 



LO 
El 

1KW KHOUT 
PUSH HL 

U> HI, (KHOUT) 
HI . 

(XHOim,HL 
HL 

BCW27 



INC 
LD 
POP 
JP 



EDU I jBUILO REAL DUX AES5A8E 

LD A.WTlllrP) 

CP -1 

JR KI,BCK037-$ ;JP IF NOT FULL RESET 

ID Hl,(Hl)lrpiI2) 

LD DE,0308H 

OR A 

SBC KL, DI 

JR . KJ f BEM>33-l jDUD 

LD HL,(HIWP*20) 

LD DE,6900H 

OR A 

SBC HI, BE 

JR N?,Btt033-l ;OUD 

LD' Hl p MTWP*24) 

LD DE,3404H 



95 



UFD B7 


1003 1357 


On 


A 




0094800 




1004 1358. 


sb: 


HL,D£ 






UOO CA0000 


1005 1359 


JP 


2,0 


jOWORPLETE RESET !! 


»»>» 










»> 




4C03'3EB2 


1 

1007 1361 BCK033 


LD 


A/130 


;DU0 C0H5T AKD RE5EHD 




4C05 C36A4B' 


JO0B 1342 


JP 


HTOFKT 






4COB'FlOI 


I 

1010*1364 BCH032 


CP 


1 






4C0A CA174C 


1011 1365 


JP 


2,10034 


;01D RESET 




4C0D FEOO 


1012 m& 


CP 


0 






4C0F CAB74C J 


1013 1367 


JP 


2.BCC035 


;TRAK5 REQUEST 




4CI2 3E42 


1014 1368 


LD 


A, 66 


\m TRAHS TYPE AKD RESEKD 


4C14 C36A4B' 


1015 1369 


JP 


HTOW 






4C17'3A774r 


1016 1370 BCK034 


LD 


A.IHIIPRKI) ;OID S/C TO RESET 




4C1A B7 


1017 1371 


OR 


A 






4C1B FADACD 


1018 1372 


JP 


J1.BCK037-S 


; ERROR IF >127 




4C1E 4F 


1019 1373 


LD 


C,A 






4CJF 3AB54I' 


1020 1374 


LD 


AjlHTlMI 


; REPEAT OD S/C 




4C22 91 


1021 1375 


SUB 


C 






4C23 2B05 


1077 1376 


JR 


2,BU036-t 


;DK IF AEREE - 




4C25'3EB2 


1023 1377 BCK037 


□ 


A, 130 






4C27 C36A4B' 


1024 137B 


JF 


KTOFHT. 


;DUD AKD RESEKD 




4C2A' 


J 025 1379 BCK036 


IfO HBH3K 






4C2A E5 


1 1380 


PUSH HL 






4C2B 2A5F4I' 


2 13B1 


LD 


HL, (K6H1H) 






4C2E 23 


3 1382 


IXC 


HL 






4C2F 225F41' 


4 1383 


LD 


(KGHlHJjKL 






4C32 El 


2 1384 


POP 


KL 






4C33 79 


1026 1386 


LD 


A,C 


';S/CKD TO RESET 




4C34 F5 


1027 1387 


PUSH AF 


j HEEDED LATER ttttt 




4C35 110060 


1028 1388 


LD 


DE,TRflKST 






4C3B 2A4B41' 


1029 1389 


LD 


HL, (L5TRM01 






4C3B 2? . 


IO30 1390 


ADD 


HL,HL 




* 


4C3C 29 


1031 1391 


ADD 


KLjHL 






4C3D 29 


1032 1392 


ADD 


KL*|HL 








! HL NOV HAS ADDRESS DF TRAHS SLOT 




4C3E 77 


1034 1394 


LD 


4HL),A 






4C3F 23 


1035 1395 


IMC 


KL 






4C40 F3 


103fr 1396 


SI 








4C41 3A4641' 


1037 1397 


LD 


A.caocon 






4C44 E603 


103B139B. 


AKD 


3 






4C46 77 


1039 1399 


LD 


IHL) y A 


0 




4C47 23 


1040 1400 


IMC 


HL . 






4C48 3A474T 


1041 1401 


LD 


A,fCL0CK«2) 






4C4B 77 


1042 1402 


LD 


(KU V A 


1 


• 


4C4C 73 


1043 1403 


IMC 


KL 






4C4D MW 


1044 1404 


LD 


A,4CLDCK*3) 






4C50 77 


1045 1405 


LD 


LHLS|A 






4C51 23 


1046 1406 


1KC 


KL 






4C52 EB 


1047 1407 


EX 


DE,KL 






4C53 imw 


104S 1408 


LD 


KLjHTlKD 


SSIHULAIED DATA 




4C56 010400 


1049 1409 


LD 


BC,4 






4C59 EDBO 


1050 1410 


IDIR 








4C5B 


1051 141J 


UO LS1RN0 






4C5B E5 


1 1412 


PUSH KL 






4C5C 2A4B4J* 


2 1413 


ID 


HL, ILSTRNOI 







0094800 



IC5F 23 


3 1414 


INC 


ML 




4 HIS 


LD 


(LS1FND),HL 


kill El 


5 Mil 


POP 


HI 


4C64 


1052 1416 


DEW KLEF1 




i 1419 


PUSH HI 


ir/,5 7A4D41' • 


2 1470 


L0 


HI (NLFFTI 

IIL| InLLI || » 


4C6B 2B 


3 1421 


DEC 


KL 


4C69 224D41 • 


4 U22 • 


LD 




4UC El 


5 1423 


POP 


HI 


4C6D Ft 


1553 1475 


pnp 


w JKtLUVtK 5/L 11 III 


4C6E 21O05B 


1054 1474 


1 TV 


lit CHDfUC »C/r CTAtllC ADT A 

HL,I»UoLH5 \bfL 5IA1U5 Anut 


4C71 5F 


1055 1427 


LB 


E f A 


4C72 1600 


1056 J 428 


LD 


0,0 


4C74 EB 


1057 1429 


£1 


DE,HL 


4C75 29 


105B 1430 


ADD 


HL,HL 


Till 29 


• 1059 1431 


ADD 


HL.HL 


4C77 29 


IDA0 1417 


ADD 


HL,HL 




1A1I 11X1 


ADD 


HL|HL 


4C79 B7 


J062 1434 


OR 


A 


4C7A ED5A 


1063 1435 


ADC 


HL,DE ;ADDR OF 5/C aOT 


4 HE ftf 


1 All IJll 
JvdI HjO 


MR 


A 


IV. /V VDJv 


1A1S UT7 

1UOJ JlJf 


LD ' 


B,16 


4r7F'77 


lAli ljlfl RVS71 
JUDO MJO DhJUJ 


LD 


(HLl.fi 


itPft 71 


| All tllQ 


1HC 


HL 


iroi lArr 

4 LB J lUrU 


1A1D tUA 


DJHZ BK52W ;2£R0 5/C SLOT 


irni fb 


1A1Q fill 


EI 




1L.Q1 


IA7n 1J47 


JP 


HTOFUT ;D0HE 


-irp7» 


f 

•; Ifll? till 0rk r A7^ 

• Will MM ULkUoj 


ECU 


i ; TRANS REQUEST 


irR7 

iLD/ 


1A11 till 


BPI 






1 111 1 


JP 


U7i ; PATCH ABLE BREAKPOl 


irnfi A AAA AAA A 


O 1111 


DEFB 0.0,0.0.0.0.0.0,0,0 


A AAA AAA A 
UUUUUUUU 








VUUV 


• 






irfit AAA AAA AA 


t ma 
3 J44B - 


DEFB 0,0,0,0,0,0,0,0,0,0 


AAAAAAAA 
vUUUvvuv 








AAftft 
IaJUv 










1A7J USA 


INCH MEHIK 




1 I4M 


PUSH KL 


4C9F 7A5F4I* 


7 1457 


LD 


HL, CKEHIK1 


4CA7 71 

ILfU XJ 


1 1451 


IHC 


KL 


4CA3 775F41* 


4 1454 
* jut 


LD 


(KEHllll.Hl 


4CA6 El 


5 1455 


POP 


HL 


4CA7 2A3F41 1 

Tin/ in/Lii 


1075 1457 ' 

1V/J JU* 


LD 


HL, IH111N0) ; RE DUES TED TRANS 


4CAA 7C 


107 & 145B 


LD 


A,H 


4CfiR A5 . 

1LHD OJ 


ID77 1459 


ID 


H|L 




107R 14&0 
ivto now 


ID 


L,A ;SET 1M0 7B0 FORK 


4 CAD £5 


1079 1461 


PUSH 


HL 


4 CAE 67 


1060 14(7 


OR 


A 


4CAF noooo 


10B1 1463 


LD 


DE,0 


4CB2 E052 


1082 H64 


SBC 


HL,K 


4CB4 El • 


1083 1465 


FOP 


HL 


4CB5 FAEMC 


1084 1466 


JF 


h t Bo:040 


4CBB 2005 


10Q5 1467 


JR 


ki,Bl»:04M 


4CBA'3E04 


10B6 1466 6U04i> 


LD 


M 


4CBC C36A4B' 


I0B7 1469 


JP 


H10FRT ;R£Q f OR 0 DR -,HU5 



97 





itfin (in LrvA.ii 
10B9 14/1 rtr.041 


i n rc ii CTLirnt 
LD lt f il5lhhD) 




• 4CC3 15 


i ABA tm 

1090 14/2 


DIlCu in 

rUbH HL 






■ hOI Hit 


no & 
UK ft 




irr« ft» 
4CC5 IB 


lACI till 




■ 1 ACT tu in Dm in nr 

JLA5T IK KLjRtS IK Dt 


/rrf rf\C1 

ULfc ED5Z 


iaoi ins 


cor ui nt 


•ft no * !c ny 

JO DK * IS OK 


4CCB £1 


IAD1 ini 

1094 H/6 


nnD ui 

Pur HI 






1093 14// 


id m Dttrmn 
JP n,ELKU4D 


j ED OUT IF DUFF 


4CCC E5 


1096 j 4 Ap 


PUSH HL 


4CCD ED5B4F4) 


1 ftOI nig 

1097 1479 


L0 yL, IHJTkAmI 




4CDI EB 


I09B 1480 


r« f\r III 

EX D£,HL 




4CD2 B? 


* AAA tin* 

1099 I4B1 


OR A 




4CDJ ED52 


1100 1482 


SBC HL,D£ 


■ ii M «ri vim ii «■ ii * 

;HK- HJTRAIHHJS 


4 £05 F2DD4C 


1101 14B3 


JP P,0M717 




4CD8 £1 


110? 14B4 


POP HL 




4CD9 224F41' 


1103 1485 


LD (HnftAK),KL 


;H£V HIGHEST ' 


4 CDC £5 


1104 148* 


PUSH HL 


- 


MCDD' 


1105 1487 0X717 


ECU I 




4 COD CD5E42' 


1106 1488 


CALL HT0F 


{BUILD DEFAULT DUTBL0CK 


4C£0 11CE41" 


1107 14B9 


LD DEjCUCW 




4CE3 214541' 


1108 1490 


LD H.,CL0CK 




4CCA OJO4O0 


1109 1491 


LD BC,4 




4CE9 F3 


1110 1492 


DI 


• 


4CEA £DBO 


1311 .1493 


LOIR 




4C£C Ffl 


1 J 12 1494 


El 


;SET CLOCK TO VORJC AREA 


4CED UODtO 


1113 1495" 


LD DEJRAKST 


-* 


4CF0 £1 


1114 1494 


POP HL 




4CFJ 2B 


1115 1497 


DEC HL 




4CF2 2? 


1116 1498 


ADD HL f HL 




4CF3 2? 


1117 1499 


ADD KL,HL 




4CF4 29 


1118 1500 


ADD HL a HL 




4CF5 11 


1119 1501 


OR A 




4CF6 £D5A 


1120 1502 


ADC HL S DE 


;HL<-ADDR OF TRAXSACT1DX SLOT 


. 4CFB 110241' 


1121 1503 


ld dejkahk 




4CFB 010B00 


1122 1504 


LD BC,8 




_ 4CF£ EDBO 


J 173 1505 


LDIR- . 


;C0P¥ TRAK TO M0RTAHEA 


4D00 AF 


1124 1506 


I0R A 


• 


4M1 32DA41' 


1125 1507 


LD ITRKtm.A 




4004 3AD341' 


1126 1508 


LD A.ITRAKWU 


4M7 Efc03 


1127 1509 


AKD 3 




4D09 32DB4I' 


1128 1510 


LB (TRKMU).A 


4D0C 2AD441' 


1129 1511 


LD HL.ITRAHIM) 


4D0F 22DC4P 


1130 1512 „ 


LD CTRKTKMl.HL ;C0PTf IRAK TIKE TO TRUTH 


4012 219D41' 


1131 1513 


LD HL,HT0Tl«t3 




4DI5 110141' 


113? 1514 


LD DE t CLM«3 




4D18 B7 


1133 1515 


OR A 




4DJ9 OA04 


1134 1316 


LD B,4 




4D1BMA 


1135 151? BCK042 


LD A,<D£) 




4D1C 4F 


1136 1MB 


LD C,A 




4D1D 7£ 


1137 1519 


LD A, IHLI 




4D1E 99 


1138 1570 


SBC A,C 




4D1F 77 


1139 1521 


LD IHLI, A 




4020 IB 


1140 1522 ... 


D£C D£ 




4D2) 26 


1141 1523 


DEC HL 




4022 I0F7 


1142 1524 


NH] BCK042-1 


; SUB IF. ACT CLOCK f RDK HID PL DC 
K 


4024 219041' 


I J 43 1525 


LD HL.HIOUHO 




4077 HDB41' 


1144 1576 


LD D£.1RK1V£<3 
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4TOA R7 


JJ// 


UK h 




nil nip 


I r, c i 
iv z t \ 




1H7 1525 BCL043 


LD A, IDE 1 


IfilC If 

U'/t St 


1MB 1330 


ID C,A 


4D2F- 7E 


1149 ISM 


LD A, (HI) 


4030 B9 


1150 153? 


ADC A,£ 


4B31 77 


1151 1533 


LD (HL1, A 


4Dj/ Jp 


1152 1524 # 


DEC DE 


4D33 2B 


1153 1535 


DEC HL 


4D34 10F7 


1154 1536 


DJHI BCK043-I ;ADD IRAHS RELATIVE Tlfl£ 




jNDfc* DUTBLQCK HAS ABSOLUTE TIKE OF 1RAKSACT1DK 


4D3& 3AD74T 


113d 153B 


LD A,nfiANVX) 


JTitD l*)00ll» 

4D$Y j2t74i 


1157 1539 


LD IKT0D!D«!) 9 A 


4UJI Ar 


1156 1540 


IDR A 




1159 1541 . 


LD (HTDQIDI.A ;COP* DID 1 


itith 1l*fii* 
W)\V UnSM 


1H0 1542 


LD DE,KT0KS1 


4D4J llviS] 


1161 1543 


LD m t mm 


*Mi A 1 AO Aft 


1U2 1544 


LD BC,B 


into Chun 


1163 1545 


LD1R jCOPY EKT1RE SLOT 


4D4B 21D341 


11M 1546 


LD HLjTRAKKM 


404E fir 


1165 1547 


IDR A 


^v^r LDOL 


Hit 1548 


BIT 5,IHLI 


4D51 2802 


1167 1549 


JR I.BCttMt-S 


4D53 CBDF 


1MB 1550 


SET 3,A 


4D5VCB66 


1169- 1551 BOC044 


BIT 4,IHL1 


4D57 2B02 


1170 1552 


2,BCK045-I 


4D59 CBE7 


1171 1553 


SET 4,A 


4D5B'32AD41' 


1J72 1554 BCKD45 


LD (KTOERC*!), A ; STORE ERROR CODE , 


4 WE CD4C42* 


1173 1555 - 


CALL* HTDCSB 


4D6I C3934B' 


1174 1556 


JP SEKD ; IRAK'S KIT JT ! 



=4D64* J177 1559 BCK027 EQU $ 



4D64 

4D64 C37B4D 
4D67 00000000 
00000000 



4D7J 00000000 

oooooooo 

0000 
4D7B DB52 
4D7D FEFF 
4D7F 2B0A 
4161 210041 
4CE4 fcF 
41E5 7E 
4DB6 D350 



117B 1560 

1 1561 

2 1562 



3 1563 



1179 1565 

1180 1566 
1)81 1567 
11B2 15&t 
1183 1569 
UB4 1570 
1185 1571 



4DBB C3004B' UB7 1573 



1 



41BB75 
4DBC C5 
4DBD DS 
4DBE E5 
4 DBF DDE 5 



5 

1189 1575 DDT 

1190 1576 
U91 1577 
1192 I57B 
U93 1579 



jHOX PERFORM DU6N0STIC LDEOU 
T 

BPT 

JP 1+23 ; PATCH ABLE BREAKPOINT 

DEFB 0,0,0,0,0,0,0,0,0,0 



DEFB 0,0,0,0,0,0,0,0,0,0 



IX 
CP 
JR 
LD 
LD 
LD 
OUT 



A,<FI0i«2> 
Of FB 
7,DDW 

R,VA>ST 

M 

A, IHLI 
IP1DII,A 



;SV1TCKES 



JP BCLEKD jRDUKD LOOP ABA IK 

.PUSH AF 
K»SH BC 
PUSH DE 
PUSH HL 
PUSH II 
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4D9J FDCS H94 J5B0 

4D93 2JiA5A 1195 15B1 

4D94 15 J!« 15B2 

4097 C300E0 119? 15B3 

4D» U96 1584 



PUSH IY 

LD KL f 5A5fiK 

PUSH HI 

JP 0EOO0H }»»MI 
EKD 



ACKD , 4144 148 
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i:r.oo3 9 
uw* 9 

BC10D5 9 

, mm 9 

BCKO07 • 
BCtOOB 9 

mm 9 

BK0I0 • 

mm 9 

BK0J2 • 
BH013 9 

mM 9 

BK015 • 
BK016 • 
BCIC017 9 
BCKOSB ■ 
BCK019 ■ 

• mm 9 
mm 9 

BDC022 * 

mm 9 
mm 9 

BCK025 9 

mm » 

B£K027 J 
BCfc02B * 

mm 9 

BCK030 * 
KK031 * 
BCK0J2 9 
BCK033 • 
BCK034 • 
BW033 • . 
BK036 * 
BCK037 ' 
-BK040 • 
BDC041 * 
B£K04f * 
BCKOU • 
Btt'044 * 
6CW45 * 
BCK046 » 
BCK047 1 
BDC6HD ' 
BK521 9 
BD1SIK * 
BPI B 

COL » 
CHKSKl • 
CttSBR 9 

cum • 
ciocr 9 

C0K1 ' 
C51ATE 9 



4E46 
4E50 
U5t 
ABM 
4B79 
487E 
4BBB 
4B9B 
4BA3 
48AE 
4BB9 
4BCB 
4BE8 



e?5 

E79 

m 

BE7 
902 
905 
912 ' 
919 
925 
931 
937 
945 
959 
94B 

497A 1035 
49BA 1047 
491A 9B5 
4914* 9B2 
49B3 1D65 
49BA 1080 
4A4B 1140 
4A43 1134 
4A0E 1219 
4AE7 1226 
4B1B 1249 
4064 1559 
4B5E 12B1 
486B 12B9 
4BDA 1341 
4BB7 1321 
4C0B 1364 
4C03 1361 
4C17 1370 
4CB7 1444 
4C2A 1379 
4C25 1377 
4CBA 1468 
4E8F 1471 
4D1B 1517 
4020 1529 
4D55 1551 
405B 1554 
4B31 126B 
4AF9 1240 
46D0 840 
4C7F 143B 
4060 138 
0113 21 

-4142 146 

421C 271 

4200 254 

41CE 224 

4145 149 

4020 91 

4141 145 



100 

1061*118711251 

ill 

877 * 

eei 

SB5 
906 
903 
910 
915 
921 
927 
933 

943 . . 

951 

960 

967 

977 990 993 1009 
9B3 
9B5 
103B 

1076 1076 
1114 1117 IS33 
1120 1123 1126 
1190 

1207 1209 121B 
1247 

1275 1339 1442 
12B6 

1283 

12B7 
1314 

"44 . 
1349 1354 
1365 ■ 
1347 
1376 
1372 

1466 1477 
.1467 
1524 
1534 
1549 
1552* 
848 
1063 

591 1573 
1440 

363 365 370 

420 479 542 548 557 564 579 566 641 1048 1064 
1141 1240 126B 1292 1307 1445 1560 
111011134 113BU175 1180 1196 

269 S-* 

312 1277" 
14B9 1514' 

597 1159 1163 1166 1397 1401 1404 1490 
109811112 



101 

4C3 4)0 414 41E 
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tlCVi:.' 4C2C> 93 401 
1 »1 ' mi 1575 1567 

DLCV R 1212 33 1233 141B 
' ECC 1 4231 2B7 94B 
[CCl ' 423A 296 302 
ICC2 • 4242 302 300 
EKDVHT 410E 22B 363 370 
FBI! ' 4948 IDOfi '10071 
fill K JB10 50 360 373 386 B56 1253 
HI1RAK 1 414F 154 324 1479 14B5I 
HU12 ' 418A 190 
HT113 ■ 41BC 191 
HT114 ' 4JBE 192 
HT15 • 4J7C 1B3 
HTI7 1 4180 165 
HT1B * 4IB2 186 
HT19 ' 4164 1 87 1374 
H1IBC1 • 4173 179 636 668113291 
HTIM • 4190 193 1279 
. HT1CK2 1 4192 194 
HT1FLB ' 4172 17B 625 6351 W2U273 13301 
HTIHD 9 4186 18B 1408 
HIIID * 4188 1B9 
HTlPflT * 4176 1B1 1370 . _ 
mm 9 4178 182 32B 
KTIIHO » 417E 184 1457 

HI1TYP • 4174 1B0 638 127* 1342 1345 1350 1355 
HTOBCT * 4195 198 739 755113231 
H1DCU • 41B2 212 314 
H10CK2 • 41BI 213 
HT0C5K • 424C 310 1299 1555 
HTQERC 41AC 209 33B 347 1 12971 15541 
H1QF * 425£ 319 1298 14BB 
. H1DF1 * 429B 343 345 
mm 9 4194 197 730 75411312 13251 
HTDFK1 9 ' 4B6A*1292 1362 1369 137B 1469 
HTOHO * 41AB 207 

HTOKTS 1 419E 202 / . 
HTOLD ' 41AA 20B 
HIOLIR • 41A0 203 
HTMS1 » 41 A4 205 340 1542 
** ' KT0AS2 9 41A& 206 
HIOKFS * 41A2 204 
H1D010 9 4198 200 32211539115411 
H1DRS1 • 41AE 210 
HTDRS2 • 41B0 211 

H1D5ER 1 4196 199 311 323 741 1326 
HTOIIK * 419A 201 327 1513 1525 
Uttl * 41BA 217 273 313 127B 
IHin 9 41 BC 218 

• INCH K 0117 26 617 703 765 816 849 96B 1027 1039 1053 1191 1219 



1226 1300 1332 1379 1411 1450 



LOOP R 010F 13 

IS1RKD ' 414B 151 

KASKO ' 4059 130 

HA5K1 * 4050 131 



337 1148 122B 123011389 1 413 141511471 
947 



V 



HASH • 

r.;sM ' 
mAi 

KSIBC1 9 
RSI FIE • 
KSJSCK • 
nSOACt • 
RSOFLS ' 
KBK1K 1 
KSHIK * 
KEDDD 9 



F/M 
414E 



Ml 
III 
134 
77 
J7J 
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VLEfl • 
KLDEER ' 
KKX5IA 1 
NPC1H1 • 
NPOCO • 
MEMO ' 
KPHVER 1 
KREAD5 9 
K5LD1S * 
0M4B * 
0K717 ' 
0K£5EC • 
DRI61M * 
OUIM B 



PARK » 
PAHKfl. 
PIAICI • 
P1MK * 
PI Will • 
P1AJK2 * 
• PJAOCT ■ 
P1A0UI * 
PIADU2 • 
PIADUl • 
P1AVEC"' 
P1D 
P1D1 
PID2 

P102A 
P1D2B 
5EKD * 
5E1B * 
SEI1M ■ 
S1AI5T 9 
.SI AOS! • 
S1ARCI 1 
S1ARE2 • 
S1ARE3 • 
S1ARC4 f 



4J44 149 

4H5 HB 

4U7 I7D 

417) 175 

4170 174 

4141 144 

415F U3 

415? 159 

4143 145 

4MB 151 

415B HI 

414? 150 

4155 157 

4157 158 

4153 154 

4J5B HO 

4151 155 

4043 119 

4ACB 1708 

4CBD 14B7 

444D 595 

4000 89 

2B0A 44 



41C4 223 

ODOB 84 

41E2 221 

453B 742 

4552 7B1 

4575 800 

41M 222 

45A4 B32 

45BF BH 

457B M 

403B 10B 

OD50 71 

0050 72 

0DS4 73 

0054 74 

0054 75 

4B93 1307 

4BE4 956 

mi 1023 

41B4 215 

41BB 2H 

44B2 434 

44C0 173 

44A7 453 

44B2 M5 



94 . 
295 669 BB9 912 9l9 925 931 941 1012 1031 1071' 
U1B U21 1124 1127 1171 1211 1251 1243 
7B3 7951 

772 7B7I 7991 BU 1254 125B 1263 
785 10B1 

823 B331 1245 12501 
1302 13041 

13B1 136311457 14541 
1193 11951 
1334 13341 

335 1235 123711420 14221 
1221 12231 

970 9721 • 
1029 1031$ ; 
1041 10431 
1055 10571 

851 6531 

1202 
14B3 
94 
354 

404 408 412 414 424 433 437 441 445 449 453 

457 447 471 475 4B5 469 493 500 504 508 312 

514 520 524 528 534 538 464 714 

374 374 37B 3B3 t 383 399 £59 859 841 B44 844 

223 374 3B3 859 844 

347 7491 

109 

774 

797 

B07 610 8141 fill 820S 

815 825 

809 Bll 

10B 

441 

113 430 449 441 495 725 735 777 628 1317 
428 430 435 439 443 447 1545 1571 
431 432 451 455 459 443 444 449 473 477 5B5 
791 1252 
234 244 
233 241 
1554 

9571 • 
10221 
444 480 
710 720 
427 
470 
444 
456 



247 249 251 543 570 577 
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SlAkH ■ 
ElteRt • 
• 51AETS ■ 
51MBE ■ 



4465 £14 

ME 219 

44ft 692 

44C1 m 

44BF 700 



SJA1CT » WO 320 



SJO 



S10TBI ■ 
5101B2 9 
5ID7B3 9 
S1DVEC 9 
SLOTS 
587 » 

sou • 

SflLOB • 
STABLE * 
•START 9 



TERK ft 
TBPStt ■ 
7RAKEH 
TRAH5T 
TfiAKHK » 
TRAP » 
IRKTtt • 
TYPE • 
V645 1 
VARST 
WIT X 
11004 ■ 
1908 • 



OD60 70 



4515 739 

452F 755 

4507 729 

4028 9B 

OCOO 81 

41E9 239 

41BE 232 

43C9 553 

4045 123 

42A7 353 

4143 147 

5BD0 S3 

2B06 40 

4140 143 

BFJT SO 

6000 79 

4102 m 

403C 111 

410A 22* 

4140 144 
4B3D 

4100 65 

0118 5 

4411 574. 

43U 555 



17H 

m 

7071 

491 495 499 * 507 50* 510 514 51B 522 52* 
53* 540 £54 151 661 6B6 £66 711 716 718 
1327 



153 



105 
619 

m 

674 
103 
705 
407 
530 
74B 
732 
752 
722 
497 
119 
245 
555 

1107 



SOB4IH46 
1 389 391 396 1087 1426 
11J 628 647 659 693 723 733 775 B26 1315 
359 

389 396 • 

1147 138B 1495 

1503 1508 1511 1532 1543 1546 

93 95 9B ' 99 100 101 104 
1507t1510U512tl52£ 
1080S1100 1115 
1246 

141 1568 

575 

•55£ . 
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APPENDIX W 
START U2A7) 



? 



INITIALISE 



Process /iseq. 
input block 




Store transaction 
Jn memory 

Send acknowledge 
code to// seq. 



BCK046 
KB31) 



Process host 
input block 

Build return 
message 

Send return 
message to host 



BCK027 
UD64) 



Diagnostic 
Display 

_J 



label 



0094800 

FOREGROUND ROUTINES 
interrupt source function 




ONESGC 


CTC3 


one second 
clock 


SIARCA 


SIO 


input on recv. 
char available 


tSIASRC) 


SIO 


error trap 


SIATBE 


SIO 


xmrt^iuPfer 
empty 


PIAIN 


PIO 


input byte 
from 

sequencer 


PIAOUT 


PIO 


output byte to 
sequencer 
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BCK6ND : 




Clear parity 
work area 

Perform parity 
and EGC tests 




initial failure 

other condition i.e. not correctable 



exactly one parity failure 
and ECC failure 
Identity and 
corre ct bit in error 




o i.e. time-out error 



BCK020'. 

Enter the State transition 
table (STABLE) and extract 
the cell I byte) corresponding to the 
current state and the transaction type 

Build transaction in the next slot 
of the TRANSACTION TABLE and 
increment the pointers 
t 

Set ack. code to 0 (good) or 2 
(logical error) according to the 
cell con tents 




good [ 
updat^the subchannel 



msotlg 



*0 




abort 



msotlg 2 
output ack. code to PIO(/Jseq.) 



BCK046 
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BCK046: 




Calculate checksum 
tor host in-block 




1 OID selective reset 



transaction I 
request reset OID 
status to 0 



build simulated 
transaction 



HTOFMT 



build error return 
message to host 



SEND: 



build output message to 
host containing transaction 
extracted from TRANSACTION 
TABLE 

I 




abort^Sr htotlg 



initialise host 
output transmission 



BCK027 ( 

read switch register 
concatenate to 41N 
load LED register from 
BCKGND this address 

t( to start of) 
loop) 
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Data Formats'. 

1. SUB-CHANNEL STATUS TABLE (5800H- 5FFFH ) 
2K bytes. 128 slots of 16 bytes as follows :- 



H — I — » I I „ I I 



'.J ~ ' ' R* reserved 



-"RRRRRRRRRR 



BBOOH+i^qX n 

where n =S/C no. I Currently togged-on near log number 

O-127-jo Current state 



2. TRANSACTION TABLE (6000H-0BFFFH) 

24K bytes. 3K slots of 8 bytes as follows 
(76543210) 



6000H+BIT-1) [ 
where T = 
transaction no. 
11 upwards) 



\ 1 1 1 1 1 1 



Li 



L 



32 data bits from badge 



time 118 bits) in relative seconds from reset 
•1' if logical error is due to attempted log-on IM) when 

sub-channel is already logged-on (N) and Nf n 
transaction was a logical error 

jrevious state 
sub-channel which created this transaction 



3. PARITY/ECC WORK AREA { 8 bytes pointed to by K register) 



K+0- 

1 
2 
3 

5 
6 
7 



7 6 5 4 3 2 1 0 , 
vm I I y;;x/sx;sx 777\ bit 7 ECC modulo V error, bits 3-0, 1 
r ' ' ' 1 1 1 1 1 it corresponding parity bit pairs are not 

v;;///^\\\\v;/;/A\\\\v JSrfty failures (1) in pairs 



/ x 1. Calculated ECC 2. ECC bit failures 

ID 



//// /// /// /\ 



Original parity byte 
Original ECC 
Failed bit number 0-31 
Failed byte number 0-3 
Number of parity failures 
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1/15 ' 



JO 



.13 



-14 




0 



HZ 



FIG.1 



2J15 
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3115 



0094800 




5h5 



0094800 




0094800 




0094800 





0094800 




• I » # » 





> 












CNJ | 


s+ 


1IVM-I 



< 

00 

d 



10115 
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0094800 




0094800 




14/15 
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15(15 




